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Eastern Air Transport serves twenty-eight cities along the Eastern 
Seaboard. The Company has operated for five years, flown 
approximately 18,000,000 miles on schedule, and carried over 
210,000 passengers and 3,000,000 pounds of airmail. 

E.A.T.'S policy is — "Safety first, then comfort, and then speed," 


The B. G. Corporation 

Contractors to the United States Army and Navy and Aircraft Engine Builders 

I.-IH WEST 52nd STREET, NEW YORK Cable Address: Golsteco, New York 


AVIATION 

September, 1933 



The B. G. Corporation 


Contractors to the United States Army and Natty and Aircraft Engine Builders 

136 WEST 52nd STREET, NEW YORK Cable Address: Golsteeo, New York 




New Hamilton Standard tliree-bladed controllables 
are being used on the first Douglas transport completed 
for TWA. This nexy controllable has the same simple, 
dependable hydraulic operation and the same rugged 
construction as the earlier two-bladed types which are 
now. in use on ships of the world's leading air lines. 
The Hamilton Standard three-bladed and two-bladed 
controllables now in production have been approved 
by the Department of Commerce for use on geared 
and direct drive engines up to 725 h.p. Detailed 
information will be furnished on request. 

HAMILTON STANDARD PROPELLER COMPANY 
East Hartford • Connecticut 


Tor TWA S F irst Douglas Transport, 


HAMILTON STANDARD 
THREE-BLADED 
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T HE Curtiss Falcon is a high-perform- 
ance Observation or Attack Plane— 
one of the standard types of the United 
States Army. 

The Falcon has been famous since its 
entry into the United States Army and 
Navy Services. Over 400 planes of this 
type have been constructed by the Curtiss 
Aeroplane 8C Motor Company, Buffalo, 
New York. 

Since the first Curtiss Falcons were built 
the plane has been constantly refined and 
improved to meet the advanced require- 
ments of the United States Government. 


Many millions of miles flown, by the mili- 
tary services, have proven the Falcon to be 
a type having maximum hours of service 
and minimum maintenance cost. 

The outstanding performance of the 
Falcon has made it a valuable contribution 
to the Air Forces of the United States and 
foreign governments which have adopted 
this type. 

The Wright Cyclone 700 h.p. radial, air- 
cooled engine, installed in the latest model 
of the Curtiss Falcon, gives it a high speed 
of 182 m.p.h. All models can be con- 
verted into twin-float seaplanes. 


Export Representative: Curtiss-Wright Export Corporation, 
29 W. 57 St., New York City, U. S. A. Cable Address: "Aeroexco” 


CURTISS AEROPLANE AND MOTOR COMPANY inc. 


BUFFALO 


A Division of Curtlss-W right Corporation 


NEW YORK 
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PARKS TRAINING 


It cakes more than buildings and equipment to make 

Parks Air College has an investment of $750,000 in 
airport, buildings, airplanes, engines and equipment. But 
important as this equipment is ... of still greater impor- 
tance is the Parks personnel . . . the Parks training staff. 

Because Parks is a large school, Parks has a large faculty. 
There are one or more instructors in each department. Each 
stays in his own department and concentrates on his par- 
ticular work. He is a specialist in that division. No 

more capably prepared to teach you. 

Seventeen specialized instructors, eight executives 
directly in contact with students, and sixteen additional 
employees, assure every individual Parks student of close 

E ersonal instruction, advice and help. These faculty mem- 
ers, being experts in their particular lines, assure you of 
the finest and most thorough training available. Above we 
show you pictures of some of these men. 

Parks flying instructors are licensed transport pilots 
selected not only for their superlative flying ability, but for 
instructive ability as well. Their work begins and ends on 
the flying field. They are not permitted to teach classroom 
subjects or mechanical details. 


Pilots' Ground School instructors are licensed pilots, 
but are specialists in classroom work . . . they are not ex- 
pected nor permitted to teach flying. 

Instructors in each division of the Mechanics’ School 
are not only specialists in the branch they teach, but have 
been selected for their ability to impart their specialized 
knowledge to inexperienced men. 

This Parks system of highly specialized, systematic 
training, intelligently established and rigidly maintained, 
operates throughout the College. 

The unusual success of this system is proved by the 
fact that Parks graduates are successful. The industry wel- 
comes them . . . they are able to secure positions with the 
leading air transport and airplane manufacturing com- 

¥ inies, such as National Air Transport, American Airways, 
ranscontinental -Western Air, Pan American -Grace Air- 
ways, Boeing Air Transport, United Air Lines, Waco, 
Curtiss -Wright, Douglas, Sikorsky, Stinson, Chance 
Vought, Lockheed, and many others. 

If you are interested in aviation as a career, 
send at once for a free copy of "Skyward Hoi”, our 
40 -page illustrated catalog that gives the full story 
of Parks Air College and tells you how to succeed. 


i^PARKrAr COLLEGE-^ 
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Kollsman PREC/Sh Aircraft Instruments 


ON UNITED’S BOEING 247’s 


THE KOLLSMAN LINE 

( Graduated in English or Metric scales) 

ALTIMETERS AIR SPEED INDICATORS 


pilot, or a glance, change; 
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size. Composed of Thermom- 
LEVEL FLIGHT INDICA- 


Standard size. Unifom 
ICE WARNING IN 


CABIN THERMOMETERS 


TACHOMETERS 


Complete Catalog on Request 


With its fleet of Boeing 247’s The United Air Lines 
have established the fastest long haul air transport op- 
eration in the world. Such high speed service makes exacting 
demands on equipment. 

The accuracy and reliability of the instruments used play 
an important part in the maintenance of schedules. Hence, 
it is significant that United Air Lines chose, as standard 
equipment, every KOLLSMAN Instrument released for 
commercial use at that time. These instruments were Alti- 
meters, Air Speed Indicators, and Fuel Gages. 

Since the first KOLLSMAN Instrument left the plant 
five years ago one principle has been strictly adhered to — 
that of building only the best instruments that advanced engi- 
neering and modern equipment could produce. No attempt 
has ever been made to build only a “good enough” instrument. 
Quality has always been the foremost consideration. 

As a result, practically every aircraft of the United States 
Army and Navy, practically every air liner in the United 
States, and many private ships — Wiley Post’s Winnie May, 
for example — now are equipped with one or more KOLLS- 
MAN Precision Aircraft Instruments. 

Today we are offering a complete line that incorporates 
the most advanced developments. 


KOLLSMAN 
INSTRUMENT 
COMPANY 
1 JUNIUS STREET 

BROOKLYN • NEW YORK 
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LetisTake it Apart 

LET’S SEE WHAT’S NEW IN THE 
NEW MARTIN BOMBER 


W HAT mokes the New Martin Bomber the fastest twin-engined plane 
ever built? Why can it carry terrific loads with such speed and ease? 

flying boats, the 33 diving bombers wc have built for the Navy since 
1926. From these we have discovered a lot about building all-metal planes 
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America’s 

Aeronautical 

Industry 

A Record of Labors Engaged In and Victories Won 


T HE pages of Aviation are nor- 
mally devoted to reporting par- 
ticular events, policies, and 
methods, and to describing 
particular pieces of equipment. That is 
our principal business. Once in a while, 
however, it seems a good idea to make a 
survey of the American industry and its 
products as a whole, and to see just 
where we are going in comparison with 
the rest of the world. 

It is a little odd that there should be 
any possibility of speaking of the Amer- 
ican, or the British, or the German, or 
the Italian industry as a whole. The 
law of gravity is the same in all coun- 
tries. Chrome-molybdenum steel and 
duralumin have the same properties 
everywhere, and a controllable-pitch 
propeller is just as much of a help in 
getting off from a small field in Persia 
as it is in getting off from a small field 
in New Mexico. It is a curious fact, 
however, that there are strong national 
tendencies in airplane design. In many 
countries there has been a disposition to 
settle down and work along certain lines 
which have proved fairly satisfactory, 
and not to worry particularly about what 


is being done abroad. There are more 
characteristic differences between a 
British and a German airplane, for 
example, than between a British and a 
German ocean liner, or between British 
and German machine tools. Some coun- 
tries have been faithful to biplanes, 
others to monoplanes. Some have been 
quick to accept aluminum alloy construc- 
tion, others have preferred welded steel, 
still others adhere to a special faith in 
steel strips assembled by riveting. Wood- 
covered wings are gospel in one country, 
metal-covered wings in another, while a 
third will have nothing to do with any 
covering except fabric. National 
projudice and force of national habit 
seem to rise superior to natural law as 
determined in the laboratory or by cold- 
blooded comparative tests in the field. 

Of course these national differences 
are by no means due simply to prejudice 
or to habit on the part of aircraft and 
engine constructors. In some cases they 
come directly from military headquar- 
ters, or from that particular department 
of the government that is charged with 
determining airworthiness and issuing 
licenses. If the high command of an air 


force has made up its mind that only bi- 
planes can be fit military craft, it is a 
pretty safe guess that the manufacturers 
that are trying to sell to that particular 
air force will devote all their attention 
to designing the best biplanes possible 
and will waste no time in trying to 
thrust monoplanes down the reluctant 
throat of their military market. By the 
same token, if the chief of the airworthi- 
ness department of a government gets it 
into his head that some particular type 
of construction is unsafe most of the 
manufacturers that have to get their de- 
signs approved by his department will 
find it easier to accept his views than 
to start a fight in which their opponent 
will be the referee and the timekeeper as 
well — judge, jury, and executioner all 
rolled into one. However sure a manu- 
facturer may be that his particular gov- 
ernment airworthiness department 
doesn’t know what it is talking about, it 
is only very rarely that he is cither 
brave or stubborn enough to refrain 
from going along with its prejudices 
with a shrug of his shoulders. 

If there is a single respect in which 
the American aircraft industry has had 
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extraordinarily good luck in the past 
decade, it has been in the comparatively 
infrequent appearance of prejudice of 
this sort on the part of the military au- 
thorities (or, what is almost equally 
good, their disposition to shift about 
from favoring one form of construction 
to favoring another, so that all get a 

existence in the airworthiness section of 
the aeronautics branch of the Depart- 
ment of Commerce. That has been very 
good fortune for the industry, and the 
industry has been able to take the fullest 
advantage of its good fortune because 
many of its leaders have themselves been 
free from design prejudices (while 
among the others there has been a very 
wide variety of prejudices that has led 
them collectively to try everything, and 
to make a doggedly persistent explora- 
tion of almost every possible theory or 
notion) and because they have had, too, 
the humility to regard with a respectful 
eye any innovation that has come from 
abroad and to seek in each case to dis- 
cover the merits of the imported or 
visiting products in the hope that they 
may be adopted and improved upon. The 
eagerness with which the first Junkers, 
the first Fokker, the first Breguet, the 
first DeHavilland Moth, and the first 
Savoia Marchetti flying boats to reach 
these shores were visited and examined 
by leaders of the American industry are 
the best possible evidences, not of weak- 
ness in American design but of strength. 
When a man begins to think that he has 
nothing more to learn and no compe- 

tcmptuous of the rest of the world he is 
just about to be the principal actor in a 
dismal debacle, and what is true of the 
individual is true of the nation. When 
the American industry, or the industry 
of any other country, falls into the way 
of thinking that its products, be they 
aircraft or millinery or golf clubs, are 
superior to those of all the rest of the 
world by natural law or divine right or 
by simple confident assumption, and 
that it always will be so and that the in- 
dustry concerned has nothing more to 
learn, there is sure to be plenty of thick 
weather ahead. That happens oc- 
casionally. It has happened in various 
countries, in aviation and in plenty of 
other industries. It would be discourte- 
ous and invidious to mention particular 
cases, but almost everyone can recall in- 
stances of national over-confidence for 
himself and can see the trouble to which 
it has led. That particular sin is one 
from which the American aeronautical 
industries have been, it seems to us, com- 
paratively immune. 

Why buy American? 

The people that build airplanes and 
engines and accessories in America be- 
lieve that they have good products. Gen- 
erally speaking, they believe that their 
products are at least as good as any 
others in the world, and in many cases 
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whole 


they fortunately avoid the 
supposing that they have attained per- 
fection or of being unduly satisfied with 
themselves or their work. If any par- 
tlar American product is better than 
foreign rivals, and therefore deserv- 
ng of particular favor in world markets, 
it isn’t because Americans are any 
cleverer than other people nor because 
of any peculiar quality in the American 
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:d by the gov- 

ctical direction that most 
of it has taken, and because the good 
fortune already alluded to has given us 
an open-minded governmental super- 
vision and an open-minded industry 
ready to give all manner of schemes and 
ts of designs and all sc 
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ie what special m 
we may claim our present-day products 
to possess. There has been a deal of in- 
genious design and invention in thost 
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nonopoly on ingenuity. Minor factors 
in our favor, helping our industry to 
turn out a product particularly suitable 
for wide distribution, are the geographi- 
cal extent of the United States and the 
immense variation of climate, altitude, 
terrain, and degree of industrial devel- 
opment within American boundaries 


The 


> (or for 


ile) that i 
over the United States has to be built 
to withstand such extremes of heat and 
cold, such high altitudes, such storms of 
dust and storms of rain and sleet, and at 


such p: 




has been adapted tc 


Aircraft to fit alien terrain 

One constantly encounters surprising 
examples of the extent to which little 
variations between the operating condi- 
tions for which a piece of machinery 
was designed and those to which it is 
actually subjected may make all the dif- 
ference between success and failure. 
There was a good illustration a few 
years ago, when a number of small air- 
planes of a certain European type which 
iiad a magnificent record at home were 
brought to the United States, anti 
promptly began to give a great amount 
of trouble with failures of landing gear 
fittings. The discrepancy between the 
performance at home and performance 

lieve until inquiry developed that a few 
machines of the same type that had gone 
to northern Africa and to some of the 
drier parts of Asia had given exactly 
the same trouble as in the United States. 


AVIATION 
September, 1933 
Knowing that, it was easy to deduce the 
reason. On the springy, sodded, rain- 
softened fields at home the landing gears 
stood up beautifully. On the bare and 
sun-baked surfaces of the tropics, or on 
the hard-surfaced runways of the United 
States, the impacts of landing were 
sharpened just enough to produce quick 
fatigue failures. The American manu- 
facturer is quite as likely to make a 
mistake in proportioning a structure as 
is any other manufacturer, but he is 
much less likely to remain in ignorance 
of his own mistake, for the area of the 
Continental United States includes at 
least fair approximation to all of the 
worst conditions in the world. A product 
that is going to give any serious trouble 
in the export field, or prove seriously 
unsuited for service anywhere in the 
world, will be quite sure to show signs 
of the trouble or the unsuitability while 
it is undergoing its trials at home. 

Do tee know our own industry? 

Though we are writing a few pages 
of general review with our foreign 
friends principally in mind, we suspect 
that most Americans will find them 
worth more than a casual glance. So 
much has happened in the last four or 
five years that no one could keep track 
of it all. It was with some little aston- 
ishment that the editors of Aviation 
discovered, when we began to collect 
material for the purposes of this article, 
how very much of it there was to collect. 
We imagine that most of our readers, 
however varied their own experience 
may have been, will find as we did that 
they still have something to learn from 
a survey of the particularly striking ac- 
complishments of their industry. 

There is one thing, however, that no 
American interested in aviation will 
need to learn at this time by reading a 
magazine. No American will find it 
necessary that any evidence be supplied 
to prove that the representative prod- 
ucts of the American aeronautical in- 
dustries are sturdy, and reliable, and 
honestly built, and well finished. If we 
go abroad, however, we will still en- 
counter here and there the absurd belief 
(its absurdity quite easy to demonstrate 
from innumerable examples) that 

of “mass production," and that “mass 
production” means that American goods 
must be rough and crude. The answer 
to that remarkable theory is furnished 
by any number of competitive tests, or 
by actual comparative examination of the 
quality and uniformity of the material, 
workmanship, and finish in American 
aeronautical products and those of non- 
American origin. We have the great- 
est respect for the industries of the other 
great aeronautical powers, and we cer- 
tainly claim no monopoly of virtues for 

that it in its turn deserves full respect 
and that it has certain peculiar advan- 
tages which have particularly fitted it 
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for general sale in foreign markets. That 
the merits of American aeronautical 
material are making themselves felt, in 
spite of currency irregularities, tariffs, 
and all kinds of economic difliculties, is 
evidenced by the export trade figures, 
which show shipments to foreign cus- 
tomers in 1932 far exceeding those of 
the previous year and coming within 15 
per cent of the record of 1929, while at 
the present rate the 1933 shipments seem 
likely to eclipse even the 1929 statistics. 

It may possibly seem that in our re- 
view of the particular claims to 
eminence of the American industry and 
of the reception that its products have 
had in foreign fields we are giving too 
much space to history. It may seem that 
it matters very little who first did a 
thing three or four years ago, if every- 
one else subsequently picked up the idea 
and if everyone is doing it now. The 
imitator can easily improve on the 
originator in detail of execution. 

Nevertheless the record of pioneering 
contribution is important, for it is 
usually safe to guess that the pioneer 
who has already made important new 
contributions is likely to keep on making 
them. Between the man or the industry 
that originates and the one that follows 
on and tries to improve in detail there 
will always be a certain gap, and to get 
the earliest possible benefit of innova- 
tions it will always be necessary to go 
directly to the innovator. For poetic 
support we turn to the unofficial poet 
laureate of the British Empire, and we 
leave it to him to lay down a general 
principle that any well-mannered indus- 


try of any nationality would be too 
modest to lay down in the form of a 
claim for itself. 

•And they asked me how I did it. 
And I gave 'em the Scripture text 
You keep your light so shining 
Just a little in front of the next; 

They copied all they could follow, 
But they couldn't copy my mind. 

So I left 'em sweating and stealing 
A year and a half behind." 

The company, or the industry, that 
has been a year and a half ahead on at 
least its fair share of occasions in the 
past is likely to be quite worth watching 
in the future. 

Civil Airplanes 

T O START with what is com- 
monly known as an Irish bull, the 
most striking feature that American 
civil aircraft possess in common is their 
diversity. While the designers of other 
nations were settling down in most 
cases to a comparatively small number 
of standard types, American engineers 
set out with the laudable aim of trying 
everything. As a result, our industry 
has long offered upon the world market 
airplanes of almost every possible size, 
with all sorts of engine powers and con- 
sequently all sorts of performance and at 
all sorts of prices, biplanes and mono- 
planes, open and closed. Some of the 
types have essentially paralleled what 
has been done elsewhere, but others 
have been characteristically American. 
Almost purely American for many 
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years, for example, and preeminently 
American even yet, is the cabin plane 
with accommodations for from four to 
six passengers and with the controls in- 
side the cabin so that the owner of a 
plane can fly it himself without being 
isolated from his guests. Still smaller 
cabin types, for two or three persons, 
also made their first appearance in 
America and made their reputations here. 

These moderate-powered cabin planes, 
of the category of the Bellanca, Stinson, 
or Waco, seem peculiarly suitable for a 
great part of the service that airplanes 
are called on to perform in many parts 
of the world, particularly over great 
areas of South America, northern 
Europe, Japan, South Africa and 
Canada. That their virtues do not go 
unappreciated is evidenced by the num- 
ber of foreign sales that have already 
been made, and made without any “high 
pressure” sales effort. In Canada, 
where the products of American shops 
are almost as familiar as in the 
United States, about 20 per cent of all 
the planes appearing in the last issue of 
the general register, and some 40 per 
cent of those commercially operated are 
American-built cabin ships of this four- 
to-six-passenger type. It is particu- 
larly suitable for service wherever sur- 
face transport is such that the airplane 
must be frequently used for business 
purposes, or where the climate makes 
flying in an open plane unpleasant. It 
is most astonishing, yet it is a fact, that 
the type has been almost ignored by 
builders outside of the United States. A 
typical observation from a European 
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purchaser driven to the United States by 
a process of elimination was that of 
Lady Grace Hay-Drummond-Hay, just 
after buying a four-place cabin biplane 
in the United States: “I don’t feel that 
I am unpatriotic in buying a foreign 
aircraft, because I require a machine 
that has not been developed in England. 
. . . The construction and finish 
leave nothing to be desired.” 
Extraordinarily high praise from sev- 
eral owners who have had experience 
with American airplanes under Euro- 
pean conditions has been forwarded to 
us by an English correspondent, who 
himself says: “So far as the operators 
are concerned, American types seem to 
fulfill their needs more closely than any 
other types. They are always demand- 
ing higher speeds, and they often point 
to American machines as being suited to 
work in Europe. Experience of private 
owners of American aircraft in Eng- 
land confirms the views of the operators 
of public airlines.” 

Mr. Owen Cathcart-Jones, who has 
had experience in England with two 
American cabin planes, says of the four- 
passenger cabin monoplane which he 
had flown for 300 hours in England and 
on the continent of Europe: “It was a 
genuine four seater, extremely comfort- 
able, had a remarkable take off and slow 
landing speed, was fitted with all mod- 
ern refinements in the way of electric 
starter and wing landing lamps, and 
when in the air practically flew itself. 

. . . The only replacement during 
300 hours was one rocker arm to the 
motor. The lay-out of the cabin in this 
aeroplane made it not only a pleasure 
to fly, but enabled all the occupants to 
converse in ordinary tones without us- 
ing a megaphone. Of a high speed 
cantilever monoplane of American 
manufacture, Mr. Cathcart - Jones 
further says: “I can only say that the 
all round performance of this aeroplane 
was so far ahead of anything yet pro- 
duced in this country that comparison is 
impossible. At the date of first entry 
into this country it was faster at sea 
level than any of the single seater 
fighters produced in this country, and 
at the same time accommodated seven 
people in absolute comfort. After mak- 
ing record flights to Cape Town, and a 
record flight of London to Paris in 72 
minutes (at little over normal cruising 
revs.) I operated this particular aero- 
plane privately for over one year and 
the maintenance on the motor cost under 
five pounds ($20) for the year. . . . 
Prior to its introduction into Great 
Britain, it had been the opinion of the 
majority of air pilots and aviation au- 
thorities in this country that the ship 
could only be operated from large flying 
fields with concrete runways ; and it was 
rather a shock when it was demonstrated 
that not only could it be operated from 
every aerodrome in Great Britain, but 
that the undercarriage was of such ex- 
ceptional construction that it withstood 


second grade flying fields of small di- 
mensions, when being taken off and 
landed under full load conditions.” 

Mr. F. W. Bourne, who has for some 
time been piloting the four-passenger 
American monoplane owned by Col. E. 
P. Johnston, says among other things: 
“I have flown for some 250 hours in 
England, France, Italy and Germany 
and have never once had any form of 

neither of which has needed any repairs. 
The cabin provides really comfortable 
seating for the pilot and passengers. The 
heating and cooling arrangement is ex- 
cellent and there is very little noise to 
worry the occupants. The landing 
brakes are first class and the pilot can 
put the machine down safely in a very 
short space if necessary while the under- 
carriage being very strong and wide will 
withstand heavy landings and rough 
ground. In the air the airplane is very 
easy to handle and not at all tiring to 
the pilot. Also it is very safe near 
the ground with wonderful lateral con- 
trol at slow speed. It is extremely 
maneuverable on the aerodrome.” Mr. 
Bourne offsets his high praise with a 
few criticisms, such as a suggestion of 
larger tank capacity, all of them to be 
easily met by minor modifications to fit 

High speed for private owners 

Almost purely American, also, is the 
“executive” type of plane, for those who 
want a moderate-size machine that will 
give them the last word in performance 
and luxury and are willing to pay a 
good price for it. Nowhere except in 
America, we believe, has it been possible 
during the past few years to get a cabin 
ship with comfortable accommoda- 
tions for from four to six people and 
with a cruising speed of 150 m.p.h. or 
better. The great distances that have to 
be flown in America and the frequency 
with which a business engagement may 
require travel of 1,000 miles or more 
have created a demand for performance 
not paralleled in any other large air- 

By building these cabin planes the 
American industry has virtually created 
the industrial use of the airplane. The 
business man on a business errand gen- 
erally won’t have anything to do with 
an open machine, especially in a very 
cold country or a very rainy one, or he 
generally needs space in the cabin for at 
least four persons. On the other hand, 
the user doesn't want anything as big as 
a transport and he insists on a reason- 
able price. His specifications lead him 
straight back to the type of plane that 
has been a specialty of a number of 
American manufacturers. 

At the same time that the American 
industry has been creating industrial fly- 
ing it has made the lot of the aerial 
tourist easier by developing a type of 
open-cockpit plane that is roomy enough 
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to handle two passengers and still leave 
plenty of room for luggage or to take 
three passengers with less baggage and 
miscellaneous loads. The exceedingly 
attractive two-seater sport planes that a 
number of European manufacturers 
build are sometimes a little narrow for 
a heavy pilot, particularly for a heavy 
pilot in a climate that requires him to 
wear a fleece-lined flying suit, and nar- 
row fuselages also provide a somewhat 
limited luggage space as compared with 
what is possible in the 40-in. width of 
fuselage in the typical American three- 
seater. Of course the three-passenger 
plane is also ideally adopted for light 
commercial operations where the climate 
doesn’t demand a closed cabin. It was 
originally developed in the United States 
principally for the "joy ride” or "hop" 
business, where the pilot was a pro- 

likely to come in pairs and want to sit 
together. The operator who can handle 
them by pairs in a plane that costs no 
more to run than one that will take only 

himself just that much to the good. 
Another species of aircraft for which 
America can claim most of the credit, 
and which the American market still 
offers in larger variety than any other, 
is the amphibian. Though there had 
been amphibians of sorts for many years, 
even before the war, the first models to 
come into any wide-spread use were the 
Loening and the Sikorsky. Now avail- 
able in all sizes from two-seater up to 
40, and with cruising speeds up to 140 
m.p.h., American designs still hold the 
field, and there probably have been at 
least five times as many amphibians con- 
structed in the United States for civil 
use as in all the rest of the world com- 
bined. 

250-mile transport planes 

A disposition towards high speeds has 

can transport planes than in those in- 
tended for the private owner or indus- 
trial use. Roughly speaking, five years 
ago the typical transport cruising speed 
was about 90 m.p.h. on European air- 

During the present summer it has 
reached a general level of about 110 
m.p.h. in Europe, with occasional ma- 
chines running as high as 130, and a 
common average of 150 m.p.h. in 
America with a number of services that 
go above 160 m.p.h. and some distinctly 
higher. Already we have on our trans- 
port market at least five types, two of 
them multi-engined, with cruising speeds 
well in excess of 160 m.p.h., and any 
transport operator who wants to set up 
and maintain a really sensational 
schedule will find American builders 
who are prepared to guarantee cruising 
speeds up to better than 180 m.p.h., with 
maximum speeds of well over 200. 
There are no transport planes as yet in 
actual service anywhere else in the 
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world which approach such figures, and 

with a cruising speed of 140 m.p.h. or 
better and offering comfortable accom- 

sengers have ever been test-flown any- 
where except in America. Already there 
is a tendency for lines that want to pro- 
vide a high-speed passenger service to 
turn to the United States for equipment. 
A conspicuous example is the Swiss- Air 
operation between Zurich and Vienna, 
on which American planes and engines 
have been used for two years now, 
attracting great interest and some emu- 
lation by European constructors. Dr. 
E. Schatski, representative of Swiss- 
Air, remarks: "Through the big possi- 
bilities of manufacturing and its bigger 
market, the American aviation industry 
was able to make its products so reliable 
and at the same time cheap enough to 
find the interest of European producers. 
. . . Swiss-Air, which used to buy 
European machines in former times, was 
so impressed by the speed of the Lock- 
heed Orion that they made their first ex- 
periments with American machines in 
their service. Swiss-Air used the plane 
on the airline between Zurich, Munich 
and Vienna and was able to reduce the 
scheduled time about 40 per cent. The 
Orion and the Cyclone engines proved 
their complete reliability, and no severe 
trouble was encountered. . . . The 
maintenance of the plane did not make 
difficulties, and the results were so satis- 
factory that Swiss-Air decided to buy 
another but a larger machine in 
America, the passenger capacity of the 
Orion not being big enough for the in- 


creased traffic. The contract was made 
with General Aviation for a Model GA 
Clark 43. This airplane is equipped 
with the Wright Cyclone F2, the con- 
trollable pitch propeller of Hamilton 
Standard, and with American instru- 

The development of engines of very 
high power and of the most compact 
dimensions has of course played a large 
part in the sensational improvement of 
performance that has marked the last 
few years and in keeping the perform- 
ance" of American commercial planes 
well ahead of practically all of their 
rivals from other parts of the world, but 
power increase has not been the only 
factor. The careful fairing of fuselages 
and the avoidance of the box-like forms 
that have marked many of the transport 
planes of European origin has been an 
important item, and so has the use of 
retractable landing gears. It is a re- 
markable fact that, although it is now 
thirteen years since the first retractable 
gear to be fitted on an American racing 
plane was shown in Europe, not even up 
to the present time has a single land- 
plane with a retractable gear been put 
into any real production, anywhere in 
the world except in the United States. 
With a mass of evidence accumulated 
to show increases in maximum speed of 
from 10 to 20 m.p.h. by the use of the 
retractable gear, with net increase ill 
weight of no more than 2 or 3 per cent 
of the gross weight of the airplane and 
with little or no increase in maintenance 
cost, it is truly extraordinary that the 
retractable gear is allowed to continue 
almost as an American monopoly. At 


first it was regarded with a great deal of 
skepticism by many American engineers, 
but experience has converted them, and 
now there is hardly an American manu- 
facturer who hasn’t put the retractable 
gear onto at least one model. Pur- 
chasers wanting the utmost in perform- 
ance are likely to look to retractable- 
landing-gear headquarters to get it. 
Fruits of research 

They are likely to look, too, to the 
industry that has had the benefit of the 
full-scale test apparatus of the National 
Advisory Committee for Aeronautics 
and of its very careful and exhaustive 
research on engine location and engine 
cowling. Perhaps the largest single 
factor in the increase of speed and gen- 

multi-engined airplanes in the last two 
years has been the general adoption of 
the engine locations recommended by the 
Advisory Committee. 

All these general features of design 
that mark typical American planes are 
important, but perhaps it is foolish to 
enlarge upon them at too great a length 
in print, for they can be seen from the 
outside. Performance figures speak for 
themselves, and assembly drawings and 
photographs make the features and 
form that affect aerodynamic efficiency 
quite plain. We must not overlook now 
those structural details which general 
views of the airplane fail to reveal, but 
which are quite as important as wing 
sections and engine cowling in deter- 
mining whether or not the plane is go- 
ing to be satisfactory to its owner. 

Again there is plenty of diversity. All 
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types of fabrication have been tried, in- 
cluding some that had been entirely un- 
known elsewhere, such as the process of 
"shot-welding" stainless steel developed 
in America some three years ago and 
since licensed to several European com- 
panies wishing to use it in their own 
operations. Such variety is all to the 
good, for in selling to the world market 
varying conditions demand varying 
structures. Thus in some tropical coun- 
tries where boring insects and fungous 
growths flourish the wooden structural 
parts of airplanes may almost disappear 
overnight, and duralumin or steel is 
definitely called for. In other areas, of 
more temperate climate and not yet in 
a very high state of industrial develop- 
ment, wooden structures are still far 
preferable to metal because of the ease 
with which repairs can be made by the 
available labor. In practically every 
part of the world except on a treeless 
desert or among absolute savages skilled 
woodworkers are to be found, but 
artisans in metal are not so easy to lo- 
cate in (for example) the interior of 
Siberia — nor in a good many other 
places. 


Built for harsh treatment 

Whether in wood or in metal, the 
structures of representative American 
civil planes are tough. They have had 
to be. They have been designed for all 
sorts of operations under a great variety 
of conditions, and the designers have 
had to expect the worst. They have had 
to plan for rough handling in the field 
and for rough handling in the air, for 
the American pilot, whether civil or 
military, has been notorious for his un- 
willingness to “baby" an airplane. Hence 
the prevalence of somewhat higher load 
factors in America than are common 
elsewhere, though the difference in that 

tary than in commercial specifications, 
and hence the extreme rarity of struc- 
tural failures in American planes for 
several years past. In a certain part of 
the Eastern hemisphere in which bumps 
of terrific violence occur in mountain 
passes, and in which simple rough-air 
loads have in several cases occasioned 
structural collapses of well-known ma- 
chines of European manufacture, the 
local agent for an American light com- 
mercial plane has made a practice to 
show his confidence in the ship that he 
handles by taking his demonstrator out 
and flying it repeatedly back and forth 
through the same passes under the worst 
conditions that he could discover. 

Next to ruggedness of structure as a 
striking constructional feature is dura- 
bility and beauty of finish. As it was in 
America that the first extensive use was 
made of pyroxylin finishes for automo- 
biles, so it was here that highly polished 
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the quality of the material or because 
of the amount of hand labor that is 
lavished on finishing, that American 
planes from first-class factories present 
a surface appearance that is hardly to 
be duplicated elsewhere. It has been the 
subject of the most favorable comment 
wherever American planes have been 
shown, even before the naturally critical 
eyes of European manufacturers and of 
representatives of the British and 
French aeronautical press. 

Cutting maintenance time 

Insistence on ruggedness and easy 
maintenance in the field, a tradition in- 
herited from the military service and 
strengthened by commercial experience, 
has led to the preparation of -such 
elaborate maintenance schedules as those 
described in two articles by Ralph G. 
Lockwood in Aviation in January and 
February, 1932. Nothing so detailed 
and specific has so far as we can dis- 
cover ever been prepared elsewhere, and 
certainly nothing of the kind appears to 
have been published. The result has 
been an extraordinary improvement in 
the maintenance quality of American 
commercial airplanes from the 1929 
crop to that of 1933. 

The demand for easy maintenance and 

ice has had IS effect also in” what 'may 

certain mechanical refinements — as, for 
instance, ball bearings. In 2,000 hours 
of flying, the total relative movement of 
an elevator hinge would hardly exceed 
the amount of movement of a crankshaft 
of a high-speed automobile engine in its 
bearings in a single minute. Yet the 
use of self-lubricating ball-bearings on 
airplane controls has become common 
practice, and there have been even 
American designs in which they have 
been used in landing-gear struts. 

Good maintenance quality, high per- 
formance, workmanlike construction, 
and fine appearance have all combined 
for a gradual expansion of the foreign 
market for the American commercial 
product. A gradually increasing num- 
ber of planes have been sold abroad for 


and even in countries such as England 
that have highly developed and highly 
efficient aircraft industries of their own. 
On transport lines, quite aside from 
those under American financial control, 
American planes have been in use in 
territories as remote as Japan and Man- 
churia. The case of Canada is of course 
a very special one, for it is scarcely pos- 
sible for an American to think of 
Canada as foreign territory, and yet it 
is flattering to our self-esteem to find 
that in June Canadian Airways, the 
great system of air-transport lines that 
runs from the Gulf of the St. Lawrence 
to the mouth of the MacKenzie River, 
was using 37 airplanes of American 
types as' against fourteen of all other 
nationalities combined. 

Military Airplanes 

E UROPEAN airplane manufacturers 
have shown no such indifference to 
speed in military airplanes as has char- 
acterized their civil plane design. Es- 
pecially since Great Britain and Italy 
began to take the Schneider Race seri- 
ously, the power output of engines has 
been increased and the lessons in aero- 
dynamic refinement that have been 
learned on racers have been incorporated 
in fighting-planes so that the fighting- 
ship speeds have gone up in a steady 

country has been ahead, sometimes an- 
other, but on the whole there has not 
been much to choose in speed among the 
leaders. 

The special merit that can be claimed 
for American military planes of the 
smaller classes does not lie in any unique 
high-speed performance along the level, 
though they certainly have nothing to 
apologize for in that respect, but rather 
in the possession of a structure which 
makes it possible to throw the plane 
around the sky with a complete indiffer- 
ence to structural consequences that can 
hardly be equaled elsewhere. Without 
the power to stand violent maneuvering, 
speed is futile. It is unfortunately diffi- 
cult to compare the airplane strength rc- 
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for the methods of load factor calcula- 
tion and the assumptions on load dis- 
tribution differ too widely. For what it 
is worth, it may be recorded that the 
latest British specifications of which we 
have record require a maximum load 
factor at a high angle of attack of 8.5 
for fighting-planes, while in America 
both the Army and Navy have for sev- 
eral years required a factor of 12. It 
may be recorded also that accelerometer 
tests for loads actually experienced in 
flight have repeatedly been carried up to 
load factors of 8 or more in American 
tests, both in trials of new aircraft and 
in the research work of the National 

There is no published indication of any 
such terrific loads having been experi- 
enced in European trials. It was with 
an American fighting plane, it will be 
recalled, that the first outside loop in 
history was made. 

Of much greater significance, how- 
ever, is the known devotion of the 
American services to diving practice, 
both in fighting and in bombing, and 
their consequent firm insistence that all 
small combat machines, and certain types 
even of quite large size, shall be able to 

and sharp recoveries without permanent 
effect on the airplane. Though various 
European planes have been given ter- 

pear to have been the regular rule, and 
nowhere else does diving seem to play so 
large a part either in the testing of new 
types or in the regular practical exer- 
cises of squadrons as in the United 
States. In particular, nowhere else has 
dive bombing with a machine capable of 
handling a heavy enough bomb to attack 
a lightly armored vessel, a fortification, 
or a masonry building been made a reg- 
ular part of the exercises of an air force. 
The directing powers of air forces who 
plan to make extensive use of steep div- 
ing attacks, or of air forces whose 
pilots have a tendency toward heavy- 
handedness or an inclination towards 
violent acrobatics will find special oc- 
casion in the American military experi- 
ence and equipment specifications to look 
carefully into the qualities of American 
military planes before deciding on their 

Aside from the exceptional sturdiness 
of structure of the American military 
planes, a quality that appears in all 
types, one must remark on the uniquely 
high performance of the ships of the 
heavier classes. It has long appeared a 
somewhat curious anomaly that whereas 
in the case of almost every other vehicle 
(and particularly of ships) the very 
highest speeds were likely to be asso- 
ciated with rather large size, in air- 
nlanes speed and size long appeared to 
be in direct opposition. There never 
was any reason for it. If anything a 
large machine should be cleaner and 
have a lower parasite resistance coefli- 
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cient than a small one designed with 
equal care, since the cross-section of the 
fuselage can be smaller in proportion to 
the size of the wings. Yet for some 
reason it had never been done until a 
couple of years ago. All over the world, 

minute attention to fairing exposed parts 
and to improving the aerodynamic form 
of the fuselage in pursuit or sport planes 
seemed quite content to retain the good 
old chicken-coop type of structure on the 
heaviest ships and to allow the mileage 

definitely. At the same time bombers 
and other heavy planes were expected to 

served for the pampered fighting and 
racing types) and an arbitrary and an 
unreasonably low limit was often im- 
posed on the power that could be used 
to carry a specified military load. 
Bombers for speed 

During the past three years certain 
American constructors have thrown 
those antiquated theories aside as non- 
sense. They have staked their confidence 
squarely on the logical possibility of get- 
ting the same performance out of a big 
plane as out of a small one and by using 
the best high-powered engines that were 
to be had and by making use of every 
available bit of aerodynamic knowledge, 
they have reached their goal. Even on 
a basis of equal power and equal wing 

speed bombers actually shows an in- 

previously existing, or a reduction in re- 
sistance at a given speed of almost a 
half. So it is that it has been possible 
to produce twin-engined bombing planes 
with a direct military load of well over 
a ton and with an honest top speed of 
200 honest miles an hour. 

The flexibility of the American in- 


dustry’s policies has already been em- 
phasized, but it will stand repetition. The 
final outcome of much variety and ex- 
periment has been that the American 
industry is prepared to produce almost 
any kind of an airplane that may be 
asked for, and from almost any kind of 
material. It is even more true of mili- 
tary than of commercial planes that ef- 
ficiency in the narrow sense is not the 
only thing to be sought in designing an 
airplane, and that service conditions may 
require the use of a structure that is a 
little heavier or a little less durable than 
some alternative type. Even though the 
general tendency has been away from 

past few years, American manufacturers 
are by no means so firmly committed to 
metal that they cannot build all-wood or 
wood-and-steel tube airplanes, and there 
are a number of countries where air 
forces operate under conditions that 
made wood a very satisfactory material 
and perhaps the only satisfactory one. 
At the same time, of course, the physical 
equipment of American factories and the 
mental resources of design staffs are 
quite ready for all manner of work 

Ease of mechanical care 
Special attention to ease of mainte- 
nance has long characterized American 
military airplanes and indeed it was 
from the military models, their mainte- 
nance qualities developed under the spur 
of constant insistence by the Army 
Air Corps, that American commercial 
builders and operators drew the idea of 
definite man-hour specifications on main- 
tenance jobs. Insistence on easy main- 
tenance makes a good airplane, especially 
for military service in difficult country 
or in the hands of a mechanical person- 
nel comparatively unskilled or seriously 
limited in numbers. Too much insist- 
ence, however, has dangers of its own 
It may, for instance, lead to a demand 
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that the whole airplane structure be 
simplified and kept to familiar form and 
that nothing new be incorporated. That 
pitfall has been avoided by the American 
military and naval services, and so by 
the industry that has designed and built 
to meet their requirements. American 

fact been very quick to incorporate new 
accessories. They were the first to use 
wheel brakes as a regular practice. They 

as standard equipment. They were the 
first to popularize the tail wheel, and to 
eliminate the skid with its accompani- 
ment of a neatly-ploughed furrow to 
mark every landing. From America 
came the first military planes with com- 
plete cockpit inclosure, offering the pilot 

can ever be obtained crouched down be- 
hind a windshield, and from America 
came the practical development and the 
demonstration of the retractable land- 
ing gear, which is still virtually un- 
known on military machines in other 

Naturally every country that has large 
industrial facilities prefers to build its 
own military airplanes, and not to be de- 
pendent on a foreign source of supply. 
The truly open market for the sale of 
military craft is thus much limited. 

That American manufacturers have 

than purely experimental quantities in 
fully two-thirds of the countries that can 
be considered as offering available mar- 
kets is a better testimonial of the quality 
of their products than any amount of en- 
gineering discussion or written argu- 
ment. Nothing quite takes the place of 
a demonstration, and where it has been 
possible to arrange for demonstrations 
as spectacular as those which Major 
Doolittle gave in South America some 
years ago and subsequently in Turkey 
and China and various other parts of the 
world orders have generally been quick 
to follow. 

Still better testimony is furnished by 

erics have been made. Military opera- 
tions being what they are, it is often 
difficult to get full or reliable informa- 
tion on the performance of equipment 
and it is usually quite impossible to se- 
cure it for purposes of publication. A 
few scraps filter through, however. We 
know, for example, that the new train- 
ing school of the Chinese national air 
forces is equipped with American train- 
ing planes and that during their first 
year of service thirty of the ships were 
being flown a total of 1,000 hours a 
month on the average without having 
had a single mechanical failure in that 
time and with only two accidents, both 
due to pilot errors. The less rugged 
type previously used had been re- 
sponsible for a number of landing 
crashes. A still better evidence of satis- 


factory performance of American mili- 
tary ships under overseas conditions is 
furnished by repeat orders, which have 
been frequent. They have, in fact, come 
from almost every one of the principal 
countries in South America. The re- 
sponsible American industry has had a 
record clear of the unsavory practice of 
dumping abroad equipment that had 
proved unsatisfactory at home, and 
pleased customers, given good construc- 
tion and up-to-date design, have come 
back for more. 

Engines and Propellers 

I T IS a somewhat unsatisfactory busi- 

various schools of engine design in 
terms of details of construction, or to 
attempt to analyze the reason why one 
engine is better than another. The en- 
gine designers themselves find such 
analyses not only interesting and profit- 
able but necessary, but the airplane 
builders and operators who are in the 
market for power-plants are interested 
in only one thing, and that is over-all 
performance. They want, of course, 
performance in the broadest sense, in- 
cost and long life, but if those qualities 
are obtained they are not in the least in- 
terested in knowing how or why they 
were obtained, and they generally prefer 
to rely on dynamometer tests for power 
and on breakdown tests for reliability 
rather than upon any amount of inquiry- 

less there are some distinctive differ- 
ences between American and European 
aircraft power-plant practice that are 

The aircraft engine is a machine- 
shop product, and as might be expected 
it shows national tendencies in common 
with other machinery. The difference 
in conventional production methods be- 
tween America and Europe is far less 
than is often supposed by people who 
have never studied American and 
European practices at first hand, but 
in a general way the American disposi- 
tion is to try to design for a maximum 
use of automatic machinery and a mini- 
mum of hand fitting, while in Europe 
the lower rates of pay of highly-skilled 
labor provide no such incentive for the 
elimination of hand work. Another 
characteristic general difference be- 
tween the engine-building arts in 
Europe and in America at the present 
time is that for several years the devel- 
opment of specialized engines for racing 
has played a large part in the industry’s 
operations in England, in France, and 
in Italy, while in America there has 
been no government-supported air rac- 
ing since 1926. There has resulted the 
development in Europe of a number of 
engines of extraordinarily high output 
under racing conditions but frankly de- 
signed to operate only for a very short 
time under those conditions and with 
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the very best of care and a specially 
blended fuel. In America, on the other 
hand, all attention has been concentrated 
on building for regular commercial and 
military service, and there has been no 
interest in setting up power-output 
records with any engine that couldn’t be 
expected to continue to carry its full 
load for at least 300 hours between over- 
hauls. Of course many European power 
plants also have splendid records for 
service reliability, but there is often a 

under test or racing conditions and the 
power that the engine can be expected to 
deliver for a protracted period. 

Close tcork in the foundry 

American shop technique includes not 
only the development of as much auto- 
matic machinery as possible for machin- 
ing operations, but also the elimination 
of machining operations wherever pos- 
sible by forging or casting a part di- 
rectly to the size required. Remarkable 
improvements in foundry practice have 
made it possible to cast aluminum-alloy 
air-cooled cylinder heads to their fin- 
ished form, with finning completely sur- 
rounding all valve ports and rocker 
boxes and with an exceedingly close 
spacing of fins, a spacing in at least one 
case of only one-fifth of an inch. Euro- 
pean practice, even where much more 
costly forged and machined heads are 
used, generally provides a substantially 

Good design for cooling around 
valves, and the use of salt-cooled or 
sodium-cooled valves to conduct the heat 
from the valve heads to the stems and 
thence away through the finned guides, 
together with the fact that American 
radial engines developed gradually from 
small to large sizes and from moderate 
to high speeds and outputs over a num- 
ber of years, have made it possible to 
adhere to a simple valve-gear with but 
two valves per cylinder. Multiple 

of easier maintenance. Considerations 
of maintenance, too, have been largely 
responsible for the complete inclosure of 
valve gears (particularly important in 
desert countries) and a notable reduc- 
tion in lubrication problems has resulted. 
High specific power output (some 
American radial engines are now in 
regular service at a rating of as much 
as 0.4 hp. per cubic inch of piston dis- 
placement, or 25 hp. per liter) has 
called for extraordinary attention to the 
cooling of all parts of the engine. Not- 
able also is the improvement in the 
cooling of the rear of the cylinder bar- 
rels by the use of carefully-designed air 
deflectors placed between and behind 
the cylinders. Studies by the National 
Advisory Committee and by engine 
builders on the best locations for de- 
flectors have made it possible to increase 
airplane performance substantially, since 
a better cowling can be used with a re- 
duced flow of air through the engine 
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without overheating when a proper sys- 
tem of baffles is employed. 

Though rotary induction, or the use of 
a centrifugal blower in the rear section 
of the crankcase to distribute the mix- 
ture to the cylinders, was first proposed 
and first tried in Europe the most ex- 
tensive applications as a regular piece of 
service equipment have been made in 
American engines. Instead of drawing 
upon rotary induction only when super- 
charging is desired, as in certain lead- 
ing radials of foreign design, it is used 
in all cases and power can be stepped up 
and supercharging obtained by simply 
changing the gear ratio to the impeller. 
Power increases of more than 40 per 
cent have been secured in that way, of 
course in conjunction with the use of 
high-quality fuels. If the available fuel 
is not good enough to make it possible 
to run full throttle at sea-level, the gear 
ratio can still be modified and a throttle 
stop used so that sea-level detonation 
will be avoided and the full power out- 
put developed only at working altitudes. 
Better fuels, bigger outputs 

Wherever exceptionally high engine 
output is sought fuel is a problem, and 
American technology has made two par- 
ticularly notable contributions to the 
fuel and lubricant arts. First, some 
fifteen years ago, came the emancipation 
of the aircraft engine from its depend- 
ence on castor oil for lubrication. Min- 
eral oil is now so satisfactory and its use 
is so much a matter of course in Ameri- 
can practice that the days when we were 
dependent on castor oil are classed as 
ancient history, but a much more recent 
development that is still very much in 
everyone’s mind has been the introduc- 
tion of tetra-ethyl-lead as a blending 
material to suppress knocking. It has 
sometimes been suggested by critics of 
American engine practice that Ameri- 
can engines are bad for out-of-the-way 
parts of the world because of the impos- 
sibility of getting the high-grade fuels 
which they are alleged to demand. Quite 
aside from the fact that the general dis- 


position in all countries is towards the 
use of higher quality fuels in order to 
get the utmost out of the engines and to 
cut their weight and resistance and that 
the distribution of high quality fuel is 
now virtually world-wide as a result, 
the fuel problem need occasion little 
worry in any event, for the occasional 
real emergency demands of exploratory 
flights or of air forces in out-of-the-way 
places can be met by securing a supply 
of ethyl fluid and blending it locally. 
Chemical cooling 

Though the liquid-cooled engine has 
had less public attention in the last two 
or three years than has fallen to the air- 
cooled radial, the single liquid-cooled 
type offered on the American market 
has remained well to the fore among 
service engines, excluding those de- 
signed simply for rating. The most 

field of liquid cooling has of course been 
the introduction of prestone or ethylene 
glycol as a cooling fluid, followed by the 
development of engines capable of using 
it without overheating and without de- 
veloping leaks. Permitting a reduc- 
tion of at least a half in the cooling sur- 
face of the radiator. Prestone has made 
it possible to step up the speeds of fight- 
ing planes with liquid-cooled engines by 

made the wing radiator a possibility for 
regular military service. 

Of course a great many structural 
details and new materials have played 
their part in improving engine per- 
formance and reducing engine weight 
over the past few years, and in general 
in producing the magnificently efficient 
and reliable power plant of today. The 
development of steel-backed bearings of 
lead-bronze alloy has been a major 
factor in increasing the time between 
overhauls and reducing the number of 
engine failures. There are plenty of 
other points that one might mention, but 
the best certificate of quality for an en- 
gine is found in the record of its service 
in the field. The best possible reason 
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Outstanding among fori _ 
cial users of American power plants is 
the K.L.M. line from the Netherlands to 
the Dutch East Indies, a route that has 
been operated for considerably over a 
year with a consistency and efficiency to 
which tribute has already been paid in 
Aviation (April, 1932). Over a total 
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gines fly Dutch planes at the rt 
per week in each direction. Telling the 
story of the service and its technical 
problems to the Royal Aeronautical So- 
ciety, A. Plesman, managing director of 
the company, recently said: “[the new 
machine] must also be equipped with 
the same Pratt & Whitney Wasp en- 
gines of 425 hp. with which the [previ- 
ous type of plane] had attained such 
brilliant results.” The same line is 
now working with Wright Cyclones and 
Hornets, as well as with the Wasp. On 
the service to the Indies the American 
engines are being relied upon to' carry a 
landplane across 250 miles of open 
water, as good a test of reliability as one 
could desire." American engines have 
been used, too, in varying but in most 
cases substantial quantities, by the air 
lines of Switzerland, Sweden, Den- 
mark, and Finland, as well as several 
countries in Asia and many in South 
America. Their performance was sum- 
marized by H. A. Seyffardt, conspicuous 
figure in Dutch aviation, when he said 
in a letter to Aviation about a year 
ago: "The demand for greater efficiency 
and decreasing maintenance has opened 
the European market for American en- 
gines and accessories. The introduction 
of American air-cooled engines resulted 
immediately in an increase of 50-75 per 
cent of flying hours between overhauls 
due to greater reliability and better 
material compared to European types of 
engines. Moreover, the actual price per 
horsepower of the American engine is 
25 to 40 per cent below the price of any 
motors of equivalent power manufac- 
tured on the European continent.” 


Propellers of metal 

Propeller design has followed very 
much the same principles in all coun- 
tries, but certain definite innovations 
stand to the credit of American design 
and in certain particulars the American 
industry appears for the moment to have 
a good lead over the rest of the world. 
It was here that metal propellers were 
first put into extended practical service, 
and they have now been in use for more 
than ten years in the solid-blade form 
and for half a dozen years in the ad- 
justable-blade type, with such success 
that they have almost crowded wood out 
of the home market. Many metal pro- 
pellers arc now available in other coun- 
tries — some of them built on license 
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from an American inventor, and some of 
them palpable imitations of the Ameri- 
can adjustable-blade type — but the 
American propeller industry still repre- 
sents the largest production and the 
longest and most varied experience. 
I-ong limited to forged duralumin blades, 
it how offers the opition of hollow steel. 

Most varied and most extensive, too, 
whether or not it be longest, is the 
American experience with variable-pitch 
or controllable-pitch propellers. For 
almost twenty years the controllable- 
pitch propeller has been listed by every 
aeronautical engineer as one of those 
things that would exist in an engineer- 
ing Utopia, but only within the past 
three or four years has a propeller been 
developed to the point where it is ready 
to go into general service in the hands of 
ordinary pilots and mechanics and on 
high-powered engines. Today America 
offers no less than four makes, operating 
with as many radically different mech- 
anisms. All of them have been exten- 
sively tested, and two have been in wide 
use. They have reached the point of 
being installed on 60 transport airplanes 
in transcontinental service, they are 
being installed on practically all of the 
new high-speed transports now in de- 
velopment or on trial iff America (as 
well as several of the new ships in Con- 
tinental Europe), they are making rapid 
headway in the military service and 
they enabled Doolittle to make the 
world’s speed record for landplanes and 
carried Wiley Post around the world. 
Such propellers become progressively 
more important as aerodynamic im- 
provements make it possible to increase 
the speed range. American propellers 
with steel hubs and adjustable duralumin 
blades, like American engines, have been 
extensively used in military service and 
on airlines outside the United States — 
again including the K.L.M. 

Accessories 

T O GENERALIZE on tendencies in 
airplane or engine design is difficult, 
but to generalize on accessories is 
plainly impossible. The term is wide 
enough to include the products of a 
dozen different industries having hardly 
anything in common with each other. To 
list the interesting or characteristic 
features of American accessory design 
and construction would be simply to con- 
struct a directory, and we have done 
that in the 22 pages that succeed this 
one. We have listed in detail the prod- 
ucts and said something of the experi- 
ence of well over 100 American manu- 
facturers of aeronautical equipment of 
every sort. The operator of airplanes 
at home or abroad and also the manu- 
facturer of planes and engines, even if 
he comes from a country with highly- 
developed aeronautical industries of its 
own, ought to find much of interest 
there. No one country, be it in Amer- 
ica or in Europe, has evolved all 


the good ideas within its own 
boundaries. The industry of each na- 
tion can profit by purchasing from 
abroad some of the materials and ac- 
cessories which foreign manufacturers 
may have introduced and have under 
monopoly control, or which they may be 
able to produce in a peculiarly high 
quality. In these introductory para- 
graphs we merely pick out a few note- 
worthy examples of results of American 
ingenuity and research applied to the de- 
velopment of accessories and list a few 
highly miscellaneous products in the 
development of which America played a 

Until the inertia starter appeared, the 
usual choice in starting an aircraft en- 
gine lay between cranking the propeller 
over by hand and installing a “gas 
starter” which was quite satisfactory 
for large multi-engined planes but much 
too heavy for the small military or sport 
types. The roll of cranking accidents, 
often fatal, was growing unpleasantly 
long. The energy of a spinning fly- 
wheel came to the rescue, and the danger 
disappeared from the job of starting, nor 
did it any longer require a special skill. 
The inertia principle, long since ac- 
cepted as a standard in America, has 
been making steady though somewhat 
slow progress in other parts of the 
world. So too has the use of the direct- 
cranking electric starter, also common in 
American service, particularly on the 
larger planes. 

The American industry has launched 
a profusion of wholly new ideas per- 
taining to landing gears. First came 
brakes, which had of course been tried 
from time to time all over the world but 
which were never produced in really 
satisfactory font* and never acquired the 
status of standard equipment until 
American builders began to apply them 
in 1926. Soon after the appearance of 
brakes, and as a very natural conse- 
quence since it was no longer necessary 
to use the tail-skid to check the run 
along the ground, tail-wheels appeared 
on the market and began to replace the 
skids. Almost at the same time came 
the airwheel, followed by the succession 
of low-pressure and medium-pressure 
tires that have revolutionized landing 
gear design requirements over the past 
three years. Still another American 
novelty of more recent introduction has 
been the tire of streamline section. 

At the absolute opposite extreme from 
landing-gear accessories are parachutes, 
for the brakes and tail-wheels can only 
be used when the machine is on the 
ground, while the parachutes are of no 
service unless there is a considerable 
amount of altitude. Given two or three 
hundred feet when incurable trouble de- 
velops, however, the parachute is the 
last resort and a very effective one, and 
the number of lives that have been saved 
by the caterpillar route now runs far 
into the hundreds. Aside from some 
seemingly very scattered use by the Ger- 
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man Army during the War, the first use 
of airplane parachutes was made in 
America, and the American parachute 
is now regular equipment in the military 
services of more than 30 countries. 

Miscellaneous airplane equipment, 
either originated or developed into its 
present form in the United States and 
remarkable either for high efficiency or 
for having gained wide popularity out- 
side its home country, includes the di- 
rectional gyro and artificial horizon as a 
blind-flying instrument, used on most of 
the notable long-distance flights of the 
last three years — the robot pilot first in- 
troduced, by Lawrence Sperry twenty 
years ago and now, after much evolution 
and after use in Wiley Post’s round-the- 
world flight, apparently at the point of 
readiness for routine commercial or 
military employment — the earth in- 
ductor compass, which has guided a 
number of trans-Atlantic aviators to 
their destination when they had no other 
navigation device — thermo-couple en- 
gine temperature indicators as warning 
devices for permanent installation on the 
instrument board — and the electric land- 
ing lights now being used in approxi- 
mately 90 per cent of the world's com- 
mercial night flying. Ground lighting 
equipment also owes much to American 
electrical engineering and the experi- 
ments of the Army Air Corps, which 
created among other things the type of 
rotating searchlight beacon, slightly in- 
clined to the horizontal, that has become 
the standard form of aerial light-house. 

Of American airplane lighting Mr. 
Cathcart- Jones, the British private 
owner already quoted, says: “I found 
the wing landing lights more help than 
any other fitting I have ever seen, and 
it made landing by night easier than 
landing by aerodrome floodlight, due to 
the fact that the wing lights illuminated 
the actual part of the ground where the 
aeroplane landed, and could also be used 
to locate the windsock on the flying 
field quite independently of the aero- 
drome lighting. These landing lights 
provided an additional safety factor in 
the event of a forced landing at night, or 
when landing on a field not equipped 
with night landing facilities.” 

It would be possible to continue such 
a catalog as this almost indefinitely, but 
the foregoing are a few representative 
samples of the equipmnet that the aero- 
nautical world has received from 
America and that American manufac- 
turers are still quite ready to supply to 
all comers upon request. American 
aviation has had a great deal that is of 
value, both in the way of engineering 
suggestion and in the way of ingenious 
devices for importation, from abroad. 
This casual review, necessarily some- 
what sketchy despite its having occu- 
pied ten pages, is our evidence that we 
are doing our best to hold our end up 
in the exchange and to offer the rest 
of the world something quite worth- 
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AMERICAN AERONAUTICAL 
ACCESSORIES, MATERIALS, AND SUPPLIES 


I N the May issue of Aviation we published a directory of 
American aircraft and engines, with special reference to 
the background and the special interests of the companies 
that produced them. We now reach the second installment of 
a directory of American aviation, the section that covers the 
accessories and supplies and the specifically aeronautical 
materials. 

A directory of aeronautical accessories and materials spreads 
far afield. It covers the products of several dozen distinct 
industries, to some of which Aviation furnishes a sole and 
sufficient reason for being, while to others it is one among 
many interests. There is no pretense here, for there has been 
no attempt, of giving a complete listing of the companies that 
play a part in the aircraft industry (aside from the airplane 
builders and engine builders, already covered four months 
ago). We have in general limited ourselves in the pages thol 
follow to enumerating the companies that have products spe- 
cifically designed for aeronautical purposes and very largely 
used by builders and operators of aircraft. It makes quite 
an impressive list, and even those whose business it has been 
to slay abreast of aeronautical affairs (perhaps excepting the 


lories of sources of supply) ought to find it interesting and 
perhaps a little surprising to canvass the field and sec how 
many manufacturers of diverse interests have found it worth 
while making a special campaign against the aeronautical 
market. Even now, long as the list is, it is by no means 
complete. Some firms have been unwilling to make announce- 
menls at the present time, either because they have new prod- 
ucts not quite ready for release or for some other reason, and 
others (though we hope that their number is small) have no 
doubt been omitted through oversight. Every attempt has 
been made, however, to moke the record as full as possible 
within the boundaries that we have specified. 

ny have already been active in 
nes will come to foreign readers 

y special quest for sales abroad, 
but might well do so. Practically all have been upon the 
market at home for a long enough time to have made some 
kind of a record of performance, and where the necessary 
information could be secured it is upon the record of per- 
formance that we have laid special stress. No story counts for 
more than the story of what has been done. 


Of the firms included, n 
the export field and their nat 
of this World Market Issue as 
Others have not yet made at 


Edo Aircraft Corporation , 

College Point , JV. Y. 

Specializing in the design and fab- 
rication of all-metal seaplane floats and 
amphibian and flying boat hulls, the 
Edo company has no financial affilia- 
tions and has been under one manage- 
ment since its organization in 1925. Its 
factory is located on the southern shore 
of Long Island Sound, five miles from 
New York. 

Altogether, Edo float gear has been 
flown on 106 different types of airplanes. 
Practically all commercial manufac- 
turers in the United States are regular 
users of Edo equipment, and the U.S. 
Air Corps and U.S. Navy have been 
purchasers. Floats in twelve standard 
models are now regularly available in 
sizes suitable for ships ranging in gross 
weight from 1,000 to 6,400 lb. Colonel 
Lindbergh’s Lockheed with which he 
has been conducting the Far North sur- 
vey for Pan-American Airways is fitted 
with Edo floats. Numerous special de- 
signs have been turned out, one out- 
standing example being for the new 
Curtiss-Wright Condor (gross weight, 
about 17,000 lb.) Maj. Alexander de 
Seversky’s new amphibian was built by 
the Edo Company. During the past 
year Edo floats have been supplied in 
some quantities for the European and 
South American markets. They are 
built under license by MacDonald 



Brothers Aircraft, Ltd., in Winnipeg, 
Manitoba, and regularly used by the 
Canadian Department of National 

Designed for twin-float installations. 
Edo floats are of all-metal construction 
with the exception of sponge-rubber 


bumpers at the nose. Retracting water 
rudders are standard equipment. In use 
they operate directly from the rudder 
bars and are built so that they auto- 
matically fold up out of the water if they 
strike a floating obstruction, or during 
beaching operations. (Number 1) 


Aqua Syiieme, 

New York , N. Y. 

Hydraulic flotation systems for use in 
handling gasoline, oil and other im- 
miscible solvents are designed to secure 
elimination of evaporation losses and 
immunity from explosion resulting 
from escaping gas. . 

Aqua Field-flush Fueling Pits have 
been installed by the U. S. Army Air 
Corps, Royal Canadian Air Force, Cur- 
tiss-Wright Airports, Curtiss Aeroplane. 
Wright Aeronautical, Pratt & Whit- 
ney, Pan-American Airways, and other 
leaders in the aeronautical industry. 

When installed in a concrete apron, 
the pit, which is made of heavy steel of 
welded construction, is flush with the 
surface of the apron. The covers arc 
set low, lifting rings are inset, and there 
is no groove to interfere with tail-skids 
or tail-wheels. 

Various models are manufactured for 
gasoline service and for lubricating oil. 
and a combined model for oil, air, and 
water service. (Number 2) 
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Bendix Brake Company, 

South Bend, Ind. 

The purchase of civilian rights to a 
design of aluminum alloy disk wheel de- 
veloped for the Army Air Corps by I. 
M. Laddon marked the beginning of 
the Bendix wheel and brake develop- 
ment in 1926. The application of the 
company's tremendously extended auto- 
mobile brake experience to aeronautical 
problems led to the development of the 
Bendix airplane wheel and brake, of 
which some 30,000 have been produced 
and sold all over the world. 

The wheel and brake business has 
progressed from the original scries of 
plain bearing styles into the modern 
roller bearing types, and more recently 
into wheels for the low pressure tires 
now so popular. Lately, as a comple- 
mentary development to the streamline 
tires originally brought out by General 
Tire and Rubber Company (see page 
270), Bendix is offering streamline 
wheels conforming to the latest Air 
Corps specifications. All sizes required 
by the Army are now in production, in- 
cluding 24, 27, 31 and 40 in. The 21 
and 36 in. sizes are being prepared for 
production, and a SO in. wheel is in the 
experimental stage. (Number 3) 

In the new brakes now under develop- 
ment the fundamental characteristic of 
the original Perrot-Servo brake has 
been utilized, but numerous modifica- 
tions and improvements have been in- 
corporated as a result of long experience 
in the automotive field. The outstand- 
ing feature is a flexible shoe which con- 
forms closely to the surface of the brake 

In addition to the wheels and brakes, 
a series of highly efficient shock absorb- 
ing struts has been placed on the 
market. 

Recently Bendix has been developing 
a standard pilot’s seat of extreme light- 
ness to meet both Army and Navy Speci- 
fications, and is preparing for produc- 
tion the latest Air Corps development — 
a streamline tail-wheel knuckle or swivel 
mounting provided with shock absorber 
attachments, and, in the smaller sizes, 
steerable. 


Scintilla Magneto Company, 

Sidney, N. Y. 

Scintilla aircraft magnetos, couplings 
and other ignition accessories are sold 
in the United States and are distributed 
elsewhere throughout the world by 
Scintilla, S. A., of Soleure, Switzerland, 



and its various branches and sales repre- 
sentatives. The V-AG series, probably 
the best known, is standard equipment 
for a large number of American radial 
aircraft engines, including Wright and 
Pratt & Whitney engines. 

Scintilla N series magnetos are made 
in a variety of types for engines of one 
to 24 cylinders, and are available in 
three sizes for small, medium, or large 
engines. Double ignition from a single 
unit is provided by the magnetos of the 
SC series, each of which has a single 
drive shaft and rotating magnet but two 
coils and two breakers. The high-ten- 
sion current is distributed to two inde- 
pendent sets of spark plugs through two 
separately mounted distributors driven 
at one-half crankshaft speed. These 
magnetos are available for practically 


every type of aircraft engine and can be 
equipped with radio shielding for use 
with any of the principal makes of ig- 

Scintilla magnetos have participated 
in the making of an enormous number 
of world's records, and an even greater 
number of sensational cross-country 
flights. (Number 4) 


The American Gas Accumulator Com- 
pany acting in the capacity of selling 
agents for Sperry, BBT, as well as for 
AGA products, offers the aviation in- 
dustry a complete line of airport light- 


lighting 


; the 


i for 


the Sperry-AGA-BBT 
luuu-mm. i80-deg. dioptric lens auto- 
matic arc and incandescent landing area 
floodlights, the 500-nnn. 180-deg. diop- 
tric lens incandescent floodlights, the 
24-in. double-ended revolving beacon, 
the safety cone turnover type boundary 
light, as well as dioptric lens floodlights 

interior illumination. 

A patented self-locking nut (Elastic 
Stop Nut) is marketed by this company 
in a wide range of standard sizes and 
materials, and has found application in 


Aeromarine Instrument Company, 
Bronx, N. Y. 

Founded in 1932, the Aeromarine In- 
strument Company now produces a 
series of aircraft instruments, as well 
as instrument panel assemblies made up 
of their own equipment. The company 
is already represented in China, Japan, 
England and Germany. 

Instruments are all put up in cases 
to fit Army-Navy standards, and can 
be furnished with either English or 
metric calibration. The complete line 
includes: (1) magnetic compass (similar 
to the Army B-8 type) ; (2) altimeter 
(calibrated either 20,000 ft. in one revo- 
lution or 15,000 or 30,000 ft. in 14 revo- 
lutions) ; (3) tachometers (manufac- 
tured under the Jones patent, two styles 
ranging from 500 to 2,500 r.p.m., and 
500 to 3,000 r.p.m. respectively) ; (5) 
fuel level gage (hydrostatic type) ; (6) 
supercharger pressure gages (10,000 to 
20,000 ft.). (Number 6) 
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South Bend, Ind* 




Well known for many years in the 
automotive industry and since 1929 a 
subsidiary of Bendix Aviation, the 
Stromberg unit manufactures a complete 
line of aircraft carburetors and offers 
them for all ranges of engines. 

For the smaller types of radial and 
in-line engiens in the 50 to 450 hp. 
range, a series of single barrel carbure- 
tors designated "R", ranging in size 
from 14 in. to 3 in., and equipped with 
accelerating pump, economizer, and 
needle valve type of mixture control, are 
manufactured. Double barrel carbure- 
tors for use on engines in the 400 to 
850 hp. range are also listed, and used 
extensively in America. The NA-Y7B 
is the smallest in this class, while the 
larger models are the NA-Y8C, NA- 
Y8E, and NA-Y9A, all similar in design 
but different from the NA-Y7B. A 
down-draft carburetor, designated -NA- 
U8G and suitable for use on engines of 
600 to 700 hp., is also available, and in- 

omizer Number 7? P " 


Eclipse Aviation Corporation, 

East Orange, \. J. 

Eclipse products, principally for en- 
gine starting and generating electrical 
current for various purposes on board 
aircraft, are being widely used in corn- 

home and abroad. Licenses for the 
manufacture of the starting equipment 
have been granted to companies in Eng- 
land, France, Germany and Italy. 
Eclipse electrical equipment, to meet re- 
quirements abroad, is designed for oper- 
ation on 24 volt two-wire system as well 
as 12 volt which is used in America. 

Three distinct types of starting equip- 
ment are offered. First, the inertia 
starter is available in units aDolicable to 
engines of either rotation ranging from 
175 to 800 hp., energized either by hand 
or electric motor or both. Certain air- 
lines, to avoid the drain on the airplane 
storage batteries by the starter before 
take-off, have adopted Eclipse external 
cranking devices drawing power from 
ground lines to "wind-up" the inertia 
starters. Auxiliary equipment for the 
inertia type of starter such as solenoid 
switches, meshing devices, battery 
booster coils, integral booster magnetos, 

The second type of starter is the elec- 



tric direct cranking, close kin to the con- 
ventional automobile starter. Units are 
manufactured in either 12 or 24 volt for 
use on engines up to 700 hp. 

A third type of starting equipment 
which has proven very popular, es- 
pecially in Europe, is the hand turning 
gear. Simple in design and light in 

approximately 300 hp. Models are avail- 
able with or without booster magneto. 

In addition to starting equipment, 
Eclipse manufacture a complete line of 
12- or 24-volt generators for battery 

capacity dynamotors for use as power 
for radio receiving and transmitting. 

Reversible, light weight motors are 
also built for the operation of the re- 
tractible types of landing gear. A re- 


addition to the line of accessories 
been the engine driven air pump 


source. (Number 8) 


Automotive Fan & Bearing Company, 
Jackson, Mich. 

Landing wheels, brakes, and tail- 
wheel constitute Automotive's aeronauti- 
cal output. Autofan airplane wheels and 
brakes for low-pressure tires are of the 
self-energizing type. These products 
are used on all of the Stinson Junior 
models as well as on the tri-motor Model 
U, the Curtiss P-6E pursuit plane, the 
Consolidated Trainer, and on various 
models of Bellanca, Kellett, Kinner, and 
others. (Number 7) 

The 12.50-14 and the 15.00-16 size 
wheels can be furnished with hydraulic 
brakes in either aluminum alloy or mag- 
nesium alloy (Dowmetal). Sizes in the 
standard models range from 7.00-5, with 
1,000 lb. capacity per wheel, to 15.00-16 
with 7,000 lb. capacity. Tail-wheels, 
in sizes 10x3, 5.00-4, and 7.00-5, with 
capacities of 325, 500, and 700 lb., re- 
spectively, also are available. 

A complete line of newly designed 
streamline wheels, equipped with the 
latest type of mechanical and hydraulic 
brakes, is also offered. Wheel sizes 
range from 15 to 50 in. outside diameter, 
with capacities of 250 to 10,000 lb. per 
wheel. Streamline tail-wheels too, are 
available in several sizes. 


Consolidated Ashcroft Hancock 
Company, Bridgeport, Conn. 

Through a succession of mergers and 
combinations the Consolidated Ashcroft 
Hancock group was formed. Today the 
American Schaeffer & Budenberg Divi- 
sion of the company handles the air- 
craft instrument work which was started 
in 1927 and is mainly concerned with 
thermometers and pressure gauges and 
combined instruments for the Army and 

The engine gauge unit combines in 
a single case of standard size, with a 
standard 2J-in. dial, an oil temperature 
gauge, and fuel and oil temperature 
gauges. The instrument is marked 
either for English or metric units, and 
metric threads can be supplied if desired. 
Among their other products are stand- 
ard dial-type thermometers and pressure 
gauges, as well as a dial-type strut 
thermometer. (Number 10) 
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The B. C. Corporation, 

New York, N. Y. 

Some fifteen years ago, B.G. put upon 
the market a series of spark plugs de- 
signed specifically for aviation engines, 
independently of automobile require- 
ments. In 1926 the advent of radio in 
aircraft introduced new problems for 
the spark plug manufacturer. The B.G. 
Corporation set about an intensive re- 
search on the problem, and today its 
mica insulated spark plugs, both shielded 

every airline of this country and many 
of those abroad. The plugs manufac- 
tured under license in France by La 
Bougie B.G. are exactly similar to those 
made in New York except that the hex- 
agon and the terminals are made to con- 
form to the metric standard prevailing 
in Europe. B.G. plugs have also played 
a part in many sensational flights, in- 
cluding Post’s recent world trip. 

The standard unshielded plug is made 
up in two parts which can be readily 
disassembled for cleaning. The elec- 
trode is mica insulated, and the shell is 
provided with four sparking points. It 
is comparatively small in size, 2 in. high 
and weighing 1.32 oz. The hexagon 
conforms to S.A.E. standards for 
“midget” aviation spark plugs. 

In the shielded scries the shielding is 
inherent in the design of the plug and is 
not obtained by the application of ex- 
ternal attachments. Various kinds of 
elbows can be interchanged on the^plugs 

varieties of shielded ignition harnesses 
commercially available. They are equally 
applicable to the standard shielded wires 
manufactured to make connections with 
various forms of external braiding. 
(Number 11) 


Fairchild Aerial Camera Corporation, 
Wood tide, N. Y. 

Organized shortly after the close of the 
World War by Sherman M. Fairchild, 
this company has specialized in the de- 
velopment, design and manufacture of 
aerial photographic equipment for mili- 
tary and commercial purposes. It is the 
policy of the Fairchild organization to 
develop a different type of camera for 
each type of aerial photography in order 
to obtain a greater degree of perfection 
than is possible when a general purpose 
type is developed for a number of differ- 
ent applications. Each camera is made 
up of standardized units and complete 



interchangeability has been obtained 
without sacrificing the necessary pre- 
cision in any degree. Fairchild cameras 
are standard equipment for both United 
States Army and Navy aviation serv- 
ices, as for many foreign governments. 

Type T-3A, the latest Fairchild de- 
velopment, is a 5-lens camera for map- 
ping purposes, military or commercial. 
It was described in some detail in 
Aviation for July, 1933. The model 
K-3B is the basic camera of the United 
States Army Air Corps and is equally 
well suited for use as an automatic 

photographs or as a hand-held camera 
for taking oblique pictures. The K-8 
is somewhat similar to the K-3B except 
that this camera type has provision for 
automatically recording all pertinent 


data (time altitude, etc.) on each nega- 
tive. This camera, unlike the K-3B, is 
not suitable for oblique photographs. A 
smaller model, the F-8, is designed pri- 
marily as a hand-held aerial camera. 

The latest Fairchild development, the 
Type CG16 camera machine gun for 
military training uses a 16 mm. film in 
magazines which can be loaded into 
the gun as simply as a clip of cartridges 
into an automatic pistol. (Number 12) 

Complete developing and special 
printing equipment, both for contact and 
rectified prints, are also included in the 
regular Fairchild line. 


General Tire & Rubber Company, 
Akron, Ohio 

Among its tire and tube products intro- 
duced during the last two years General 
has included a series of streamlined 
tires.for airplanes. Parabolic in external 
shape, the object is to reduce wheel drag 
without the necessity of “pants" or other 
coverings. Sizes available cover the en- 
tire range of the standard models 
they are designed to replace, and also 
include the common tail-wheel sizes. As 
a result of extensive tests by the Army 
Air Corps, and with the cooperation of 
the tire manufacturers, a new series of 
streamlined wheels and brakes has been 
developed to accommodate the General 
tires. (Number 13) 


Croute-Hinds Company, 

Syracute, N. Y. 

Founded in 1897 to do a general elec- 
trical manufacturing business, Crouse- 
Hinds specialized in its early days in 
small switches, panelboards, and trolley- 
car headlights. Later, experience with 
trolley-car headlights and with various 
types of floodlights and traffic signals 
was easily translated to the needs of 
airways services. 

During the last few years Crouse- 
Hinds has supplied to the Airways Div- 
ision of the Department of Commerce 
some 550 beacons (400 of the original 
24-in. size and 150 of the newer 36-in. 
size) and many “on-course" lights and 
ceiling light projectors and indicators. 
To the general public there is available 
a complete line of lighting material for 
airports, including rotating beacons, 
code beacons, field floodlights, boundary 
lights, obstruction lights, wind-cone fix- 
tures, and flush-type marker lights. 
(Number 14) 
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Hamilton Standard Propeller Company, 
Hartford, Conn. 

Propellers by Hamilton Standard are 
being used on practically all ships of 
the United States Military Services and 
those of a great majority of the trans- 
port operators. They have taken part 
in most of the famous long-distance 
flights, including those of Colonel Lind- 
bergh, Admiral Byrd, Post and Gatty, 
Amelia Earhart and many others. Large 
numbers are iR use in Europe, notably 
on the Amstcrdam-Batavia Line of 
K.L.M. They have been purchased in 
quantity by Russia, China, Japan and 
many South American countries. 

three-blade adjustable pitch types, with 
forged duralumin blades set in forged 
steel hubs, the company has lately under- 
taken to supply controllable pitch propel- 
lers. These controllables are hydraul- 
ically operated and are all of the two- 
position types, that is, the variation is 
directly from a fixed low pitch (or 
take-off and climb) to a fixed high-pitch 
(or cruising) setting. The range of 
controllability is adjustable on the 
ground. A full description was pub- 
lished in the March, 1933, issue of 
Aviation. 

Recently a threc-bladed controllable 
of the same general type has been suc- 
cessfully test-flown, and has been ap- 
proved for engines up to 725 hp. United 
Airlines are fitting all of the new Boeing 
transports with the two-bladed controll- 
ablcs (for discussion of their perform- 
ance with the controllable-pitch propel- 
lers, see Aviation, June, 1933). A 
number have also been used on the Pan 
American System, on Swissair, K.L.M., 
Luft Hansa, and many other lines 
abroad. (Number 15) 


Goodyear Tire & Rubber Company, 
Akron, Ohio 

Approximately one-third of the air- 
planes now operated in the United 
States are reported as equipped either 
with the Airwheel tires and tubes or 
with the wheels and brakes of the full- 
balloon or extra-low-pressure type 
which now constitute the principal 
heavier-than-air business of the Good- 
year company. In addition, the com- 
pany manufactures a complete line of 
high pressure tires and tubes and popu- 
lar sizes of intermediate or semi-low 
pressure types. Goodyear has been ac- 
tive in aeronautics for more than twenty 



years, the first catalogue of airplane 
tires having appeared about 1909. 

Goodyear Airwheels are used in 
almost every country in the world. In 
addition to exporting a large quantity 
of these products from the Akron plant, 
the Goodyear Tire & Rubber Company 
of England has added facilities for their 
manufacture. 

Within the past few months Goodyear 
has announced its new hydraulic brake 
(sec Aviation April, page 129), a 
radical departure from airplane brake 
design. It is built on the multiple metal 
disc principle and provides ample brak- 
ing area. It is not self-energizing and 
has no tendency to grab. These new 
brakes have been tested by the Army, 
by several air lines and by a number of 
airplane manufacturers, and they have 


successfully met the most rigid operat- 
ing specifications. (Number 16) 


A “number of Lewis temperature in- 
dicating units are now in service both 
in this country and abroad. The fol- 
lowing are offered: (1) Aircraft tem- 
perature indicators (thermocouple type 
only), internally compensated, Navy 
standard cases, calibrated for either 
copper-constantan or iron-constantan 
couples ; (2) thermocouples and thermo- 
couple leads; (3) rotary multiple 
switches with silver-plated contacts, 
especially designed for use with thermo- 
couples to select the cylinder for which 
the reading will be taken; and (4) 
portable potentiometers designed to 
operate under conditions of heavy and 
intermittent vibration. (Number 17) 


Champion Spark Plug Company, 
Toledo, Ohio 

Entering the aviation field nearly a 
decade ago, Champion began the develop- 
ment of a spark plug specially fitted to 
the performance needs of airplane 
motors. For many years prior they had 
been manufactnring spark plugs for 
automotive and boat service. 

The two types of plugs now recom- 
mended for aviation are the A and 
the RA. The RA has a radio dome 
shield, offering protection against short- 
ing caused by dirt, rain, ice, or oil, and 
grounded to eliminate radio interference. 

RA to be used in practically all radial 
air-cooled and high-compression liquid- 
cooled engines. 

This plug is made up of two units — 
the shield assembly and the base (plug) 
assembly. Either can be bought separ- 
ately as needed. 

manufacturer has placed on the market 
a new instrument for testing plugs under 
compression corresponding to operation 

Prominent among the aviation feats 
in which Champion spark plugs were 
part of the equipment were the first 
trans-Pacific Flight by Clyde Pangborn 
and Hugh Herndon in 1932, Capt 
Lewis Yancey's hop to Havana in an 
autogiro and Francesco Agello’s in set- 
ting the new world’s speed record of 
426.5 m.p.h. Number 18) 
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General Electric Company, 

Schenectady, H. Y. 

Long-time manufacturers of elec- 
trical equipment of all kinds for all in- 
dustries, General Electric impinges upon 
the aeronautical field at several import- 

contribution has been in the supercharg- 
ing of aircraft engines for work at high 
altitudes. As an outgrowth of years of 
experience in high-speed turbine design. 
General Electric engineers produced late 
in 1918 the first exhaust-driven rotary 
supercharger. With the development of 
radial air-cooled engines the results of 
the work for the Air Corps were trans- 
lated to the commercial field, and today 
the majority of the radials in service 
and commercial use in the United States 
are equipped with General Electric type 
superchargers. Practically all of these 
later types are gear-driven. 

In addition to the supercharger work 
General Electric has also produced many 
aircraft instruments, among them the 
magneto compass, several magnetic com- 
passes, and a number of temperature 
indicating instruments such as the ther- 
mocouple pyrometers used to read cylin- 
der head temperatures directly on the 
instrument board. Within the last few 
years much work has been done, too, on 
a sonic altimeter to give accurate altitude 
indications under 1,000 ft. as an assist- 
ance to blind landings. The sonic idea 
has also been tried out for marker 
beacon service. Bayonet-type electric 

heaters have been used for preheating 
aircraft engine lubricating oil, and a 
number of other GE tools and products 
find usage in maintenance shops and 
manufacturing plants. (Number 19) 


Gilbert and Barker M/g. Company, 
Springfield, Mast. 

The "Filter Funnel” has been used to 
filter the gasoline for many trans- 
Atlantic planes, such as Coste & Bel- 
lonte’s “Question Mark”, and Boardman 
and Polando’s “Cape Cod”, which flew 
non-stop to Turkey. Made especially 
for aviation fueling service, the Filter 
Funnel separates foreign matter, dirt, 
sediment and water from gasoline, and, 
although it has a capacity of 25 gal. per 
minute it is small enough to be handled 
conveniently by one man. A gage glass 
in the side of filter indicates any 
presence of water in the gasoline, and a 
quick-draining petcock and a shut-off 



The “Aero Pit” is another product by 
this company, for use in fueling on the 
line. The pit is built of heavy gage steel 
plate with welded seams. Like the fun- 
nel, it has a normal feeding capacity of 
25 gal. per min. (Number 20) 


Hurley -Taicntend Corporation, 

He te York, H. Y. 

Arrangements have been completed re- 
cently with Scintilla A. G. for the world 
manufacturing rights (outside the 
United States) to the HT spark plug. 
The Scintilla product to be manufac- 
tured in Solothum and Paris is to be an 
exact duplicate of the American copper- 
cooled HT design and will be distributed 
through the 200 Scintilla agents located 


in practically all countries of the world. 

The HT copper-cooled spark plug is 
distinctive in that the mica insulation is 
wound over a copper tube which fills a 
dual purpose, transmitting the heat away 
from the nose of the plugs to prevent 
burning of the electrodes and also secur- 
ing extreme gas tightness for the entire 
length of the core. Another feature of 
this plug is the closed-in shell, in which 
the combined area of three vent holes is 
greater than that of the spark-gap sur- 
rounding the central electrode, yet suf- 
ficiently restricted so that on the com- 
pression stroke some of the first gas is 
forced through the spark gap. This 
assures freedom from carbon deposit 
within the plugs and blows away oil or 
condensed moisture, so making starting 
easy at all times. In addition to the 
regular model, the HT plug is also made 
with a radio shield. - This shield becomes 
part of the regular harness of the motor, 
and new replacement plugs are available 
to fit into the shield. (Number 21) 


Engineering and Research Corporation, 
Washington, D. C. 

To eliminate the tremendous invest- 

chinery the Engineering and Research 
Corporation has concentrated on the 
design and development of a sheet-metal 

of uses. It is capable of flanging any 
sheet metal that can be hand-worked 
without fracture, internal strain, or 
gauge reduction. It requires no forms, 

make internal or external flanges on 
products of any length, straight or 
curved, with flat or crowned stock. 

The model LD sheet metal former will 
handle all sheet metal up to steel 1/16 in. 
thick. A large model capable of flang- 
ing to a maximum height of 2 in. is now 
in production. This is made in both 
light and heavy duty types, the lighter 
one will handle soft metal up to a thick- 
ness of i in., while the maximum capac- 
ity of the heavier type is 3/16 in. steel. 

A new punching and riveting machine 
has more recently been put on the 
market with a throat depth of 36 in. It 
will handle solid or tubular rivets from 
3/32 in. to } in. in diameter, and up to 
1 in. long. It will punch a hole thru 
mild steel sheets of a thickness equal to 
the diameter of the rivet. 

Formers and riveters have been sold 
in England, Germany and South Amer- 
ica. (Number 22) 


AVIATION 

September, 1933 


Cleveland Pneumatic Tool Company, 
Cleveland, Ohio 

A firm belief in the future possibilities 
of the aicraft industry long ago caused 
the Cleveland Pneumatic Tool Company 
to turn its attention to landing-shock- 
absorbing devices for use on aircraft. 
It has taken an active interest in the 
promotion of flying through the Na- 
tional Air Races, sponsoring the Aerol 
Trophy closed course race for women. 

The company specializes on the man- 
ufacture of oleo-pneumatic, oleo-spring, 
and straight pneumatic types of landing 
gear. This equipment is made up in 
sizes suitable to airplanes weighing 
from 740 lb. to 26,000 lb. gross. Aerol 
struts and pneumatic tools, couplings 
and fittings of Cleveland manufacture 
have been furnished to many American 
manufacturers, including Grumman, Bell- 
anca, Northrop, Stinson, Curtiss, B/J, 
and Consolidated, also Stearman, Beech- 
craft and Gee Bee. The government air 
services as well as the transport lines 
have been extensive users. Special 
types of Cleveland shock-absorbing 
struts were incorporated in the gas cell 
supports of the Akron and the Macon. 
(Number 23) 


Pioneer Instrument Company, 

Brooklyn, H. Y. 

Since 1919, Pioneer has specialized in 
the production of navigating and con- 
trol instruments. In 1929 the com- 
pany became a unit of Bendix Aviation. 

Pioneer Instruments are found on all 
domestic and on many European com- 
mercial transport airplanes. In addition, 
a large percentage of Pioneer equipment 
is found on the instrument boards of 
many foreign military planes. Instru- 
ments are made under license in Japan, 
France and Italy. Besides sales agents 
located in almost every country of the 
world Pioneer maintains a general 
European representative (in Paris) and 
a general South American agent. 

Pioneer instruments, built to conform 
with Army-Navy standards, are ordinar- 
ily calibrated in U. S. standard units, 
but may be furnished with markings to 
conform to any foreign requirement. 
The principal products are; 

Air distance recorders; air speed in- 
dicators (fixed and rotatable dials); 
pitot and venturi tubes ; altimeters (with 
barometric correction) ; bank indicators ; 
climb indicators; clocks; magnetic com- 
passes (panel or bracket mounting types, 
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also aperiodic styles — "Straightway" and 
"Straightflight") ; drift indicators ; fuel 
gages; navigating instruments (octant, 
etc.); fuel and oil pressure gages; 
supercharger gages; tachometers (mag- 
netic, centrifugal and electric) ; ther- 
mometers ; turn and bank indicators ; and 
voltmeters and ammeters. In addition 
to the line of instruments a number of 
important accessories are produced, in- 
cluding such items as parachute flares, 
instrument-board lights, switches, term- 
inals, etc. (Number 24) 


Pittsburgh, Pa. 

Several years ago this company be- 
came interested in the manufacture of 


Dicks hollow steel propeller blades and 
took over the development of the type. 
Pittsburgh steel blades were used in con- 
junction with a Smith controllable-pitch 
propeller hub by Wiley Post in his re- 
cent record-breaking flight, and also by 
Doolittle in breaking the world’s speed 
record last year. 

For nearly three years Dicks hollow 
steel blades have been in flight service 
in the Army and Navy air forces, and 
several hundred blades have stood the 
test of many hundreds of hours of use. 
The manufacture of blades for propel- 
lers up to 18 ft. in diameter for naval 
lighter-than-air use has been arranged, 
and blades are also being made for the 
Navy’s largest seaplanes. 

In commercial work on several trans- 
port lines it has been found that because 
of the resistance to the detrimental 
effects of salt water, sand, gravel and 
cinders, maintenance costs on these 
blades have been very low. (Number 
25) 


e Ball. 


y Com | 


Philadelphia, 

The company has had a background of 
45 years of experience in the manufac- 
ture of storage batteries for every pur- 
pose, and from the first days of the air- 
plane industry Exide engineers have 
devoted their energy toward the produc- 
m of a battery suitable for the special- 


ized c< 


One 


t representative of the Exide 
line is the Type TX-19, designed to 
handle all lighting loads, radio, starting 
and ignition. Batteries for all purposes, 
not only for the transport lines but for 
private airplanes as well, are available 
in a number of sizes and types. 

A special feature of the Exide aircraft 
battery is a compartment above the plate 
to hold all of the electrolyte when the 
battery is inverted. Special non-spill 
vent plugs arc provided, having hollow, 
mbes several inches long projecting into 
the cells. For starting, lighting and 
ignition purposes, Types TX (9, 13 or 
19 plate, 2, 6 or 12 volts) and TS (7, 13 
or 25 plate, 6 or 12 volt) Exides are pro- 
vided for use with or without a genera- 
tor. Multiple units of 12-volt batteries 
provide higher voltage systems for 
lighter-than-air craft. For ignition 
service alone, two sizes of Type AC 
Exide batteries (7 or 11 plates, 2, 8 or 
12 volt) are available for use when gen- 
erating equipment is carried. (Number 
26) 
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KolUman Instrument Company, 
Brooklyn, N. Y. 

Since 1929, when it was first intro- 
duced, the Koilsman sensitive altimeter 
has found wide use. With the exception 
of gyroscopic devices, Koilsman today 
manufactures a complete line of navi- 
gating and engine operating instruments. 

First of Koilsman altimeters is the 
normal type, with a single indicating 
hand. It is regularly finished with 
barometric pressure correction in 
ranges up to 10,000 ft., 20,000 ft., and 
40,000 ft. as well as in corresponding 
metric sizes. The sensitive-type alti- 
meters are readily distinguished by the 
fact that they carry two or more hands, 
a large one to make one rotation around 
the face of the dial for every 1,000 
ft. of altitude and smaller ones usu- 
ally arranged for one complete rev- 
olution for every 10,000 ft. The scale 
easily shows differences of elevation of 

10 ft. Metric readings on these instru- 
ments are also available. The regular 
instruments are in the standard 3J-in. 
case, but a special type in a 6-in. case 
has been developed where extreme ac- 
curacy of indication is required. 

Beside the altimeters, the Koilsman 
line includes supercharger pressure 
gages ; a triple engine gage unit incor- 
porating engine temperature indicator, 

011 pressure gage and fuel pressure gage 
in one 3$-in. standard diameter mount- 
ing; remote-indicating fuel-level gages 
of a simplified hydrostatic-pressure-cell 
type ; temperature indicators of all types 
for engine oil, water, cabin, or ice warn- 
ing; air-speed indicators of the pitot- 
tube type, and finally, two styles of mag- 
netic compass, both in active use by the 
United States Navy. Among the most 



adjust. (Number 27) 


Irving Air Chute Company, 

Buffalo, H. Y. 

Long in use by the military forces of 
the United States, Irvin Air Chutes 
began to penetrate foreign markets in 
1924. Extensive use abroad soon neces- 
sitated the establishment of a factory in 
England. At present Air Chutes are 
used by 36 governments throughout the 
world. Nearly 800 lives have been 
saved. All but five of the 36 countries 
have at least one name on the Caterpil- 
lar roll. 

While the fundamental design of the 
Irvin Air Chute has never been altered. 



have' been made. The standard seat-type 
remains the accepted type for general 
military service use. The back and lap 
types also have their applications to 
lightcr-than-air and observation aircraft 
respectively, although the latter has been 
replaced to some extent by the quick- 
connector type which permits carrying 
the pack separately and wearing only 
the harness in flight, leaving gunners 
and photographers free of encumbrance 
while in action. 

The new quick-release harness can 
be adopted to all Irvin packs except the 
lap type. It accomplishes its purpose by 
a convergence of harness straps into a 
specially developed quick-releasing fit- 
ting. This harness is now a British Air 
Ministry standard for service activities, 


and it has also been exported to twelve 

adoption for all marine operations. 
(Number 28) 


Holley Carburetor Company, 

Detroit, Mich. 

In the carburetor business since 
1905, Holley has supplied equipment for 
all types of automotive engines — auto- 
mobile, power boat and airplane. Gar 
Wood used Holley down-draft carbure- 
tors in breaking world records on the 
water recently, and a number of aircraft 
engine manufacturers (incl. Kinner 
and Warner) mount Holley carburetors. 
Single-barrel models are manufactured 
in sizes 11 in., 2 in., 2i in., and 3 in. 
Double-barrel models run 2J, in. and 2j 
in. These carburetors are all of the 
usual jet type, float-controlled, and are 
regularly equipped with an accelerating 
pump, power jet, and manually-operated 
mixture control. (Number 29) 


In 1931, after several years of develop- 
ment, a controllable-pitch propeller was 
tested and approved by the U. S. Army 
and Navy. Up to the present time the 
Smith company has furnished controll- 
able-pitch propellers also to the Royal 
Italian Air Ministry, the British Air 
Ministry, Royal Dutch Air Lines, and 


other 


Smith 


propellers have been used on notable 
flights, including Wiley Post’s recent 
round-the-world trip, and Doolittle’s 
high-speed work which resulted in set- 
ting the present landplane record. 

While the Smith company is in a posi- 
tion to supply the complete propeller 
units (two or three bladed), it is con- 
cerned mainly with the manufacture of 
controllable-pitch hubs fabricated from 
heat-treated chrome-vanadium steel. The 
system of gearing provides a ratio of 
18,000 to 1 and a possible pitch change 
of approximately 0.5 deg. per second. 
An infinite number of intermediate pitch 
positions are available between the 
maximum and minimum settings. The 
blades remain in synchronism at all 
times, and under no conditions will the 
pitch change without definite action on 
the part of the pilot. These propellers 
are available in two- or three-blade 
types. (Number 30.) 
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The B, F. Goodrich Company, 

Akron, Ohio 

With the growth of the aeronautical 
industry, Goodrich (manufacturers of 
rubber goods since 1870) early turned 
its attention to rubber products for air- 
craft use. The most natural approach 

wheels, and Goodrich aircraft tires have 
for many years been available and 
widely used, in all the standard sizes. 

Several years ago an exhaustive study 
was commenced on the problem of the 
prevention of ice formation on aircraft, 
and, as a result, the Goodrich de-icer or 
“overshoe” has emerged as a practical 
method of control. Overshoes are ap- 
plied to the leading edges of wings and 
tail surfaces. Impregnation of the rub- 
ber by special oils and chemicals reduces 
the adhering power of ice to the sur- 
faces, and alternate inflation and defla- 
tion of the tubular "overshoes” by com- 
pressed air break up the ice already 
formed and permits the air stream to 
blow it away. A secondary application 
of the same type is the so-called abra- 
sion shoe, which fits on wings and sur- 
faces in much the same manner as the 
de-icer but is not equipped for pneu- 
matic inflation. (Number 31.) 


As far back as the World War West- 
ern Electric (makers of electrical equip- 
ment since 1869) manufactured airplane 
radio receiving sets. Continuous ex- 
perimental work in conjunction with the 
Bell Laboratories during the following 
decade culminated in 1929 in the first 
public demonstration of Western Elec- 
tric equipment for two-way radio com- 


munication between airplane and ground 


Western Electric products are avail- 
able in Canada and in all other foreign 
countries. Installations of aircraft 
radio-telephone equipment have so far 
been made in Spain, Italy and Man- 
churia. In the United States Western 
radio telephone equipment has been 
adopted by many outstanding airlines. 

The communication equipment for air- 
craft manufactured by this company may 
be summarized as: (1) Complete two- 
way radio telephone equipment and bea- 
con receivers, with quartz-crystal-con- 
trolled superheterodyne receiver and 50- 


receiver arranged for cither aural or 



visual indication, all sets operated by re- 
mote control from the cockpit; (2) com- 
plete ground station equipment (400- 

heterodyne receiver); (3) short range 
(25 mi.) transmitters (Model 10A) for 
airport traffic control duty (10-watts, 
operating in weather broadcast fre- 
quency range) ; (4) two-way radio-tele- 
phone equipment for the itinerant or 
private flyer, incorporating a short-wave 

ceivcr for both beacon and airport trans- 
mitter reception, and having the same 
basic features as the transport plane de- 
sign, but lighter and more compact; (5) 
public address system for airports, mak- 
ing announcements audible one mile 
from the source under normal condi- 
tions. (Number 32) 


& John.on, 
nrtcick, JV. J. 


For many years manufacturing medical 
equipment and supplies, an important 


the Department of Commerce approval 
for airplanes. The kit is stowed in a 
metal box 7.5 in. by 5 in. by 1.75 in. 

weighing 1 lb. 5 oz., and the box goes 

with a loop so that it can be worn on a 
belt, hung up or fastened to a wall. 
Within the case are a variety of band- 


ages, cotton, adhesive plaster, aromatic 
spirits of ammonia, antiseptics, aspirin, 
a tourniquet, and scissors. (Number 


33) 


Breeze Corporation, 
yewark, N. J. 

Although other aeronautical products 
have been added since Breeze entered the 
aviation field 10 years ago, flexible metal 
air hose still constitutes one of the com- 
pany's principal aviation products. ^It 

required by the intake of the largest car- 
buretor down to very light small-diam- 
eter hose designed for use with aircraft 
instruments on flexibly mounted boards. 
It may also be used on exhaust lines. 

Increasing demand for radio shield- 
ing furnished a new outlet for flexible 
hose. Breeze went into the business, 
and now has available complete shielded 
ignition systems, from magneto housings 

engines of P 300 hp. or over and for many 
of smaller size. A complete line of con- 
duit and fittings for all types of wiring 
aboard aircraft is also available. Addi- 
tional products are: Aeroflex fuel and 
oil lines and fittings ; radio-shielded bat- 
tery containers for all A-N standard 
batteries, tie-rods, both in ordinary and 
stainless steels, for internal and external 

now under development) ; flexible shaft 
drives for tachometers, etc. ; an ignition 
synchronizing device to check the timing 
of a two-magneto or twin battery sys- 
tem; and a new line (about to be an- 
nounced) of improved navigating and 
running lights for aircraft. 

Breeze products have been sold in 
Switzerland, France, China, Japan, 
Czecho-Slovakia, Turkey, and in most 
South American countries. The com- 
pany of America in 1907. Present head- 
France and Cuba, and markets else- 
where through agencies. (Number 34) 
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Sperry Gyroscope Company , 

Brooklyn, N. Y. 

The name of Sperry lias been asso- 
ciated with the manufacture of aircraft 
accessories for many years. Recently 
the efforts oi the Sperry company have 
been concentrated entirely on instru- 
ments involving gyroscopes. The Sperry 
horizon is designed to give the pilot a 
dependable reference line from which 
to fly when the natural horizon is ob- 
scured. The directional gyro is an ad- 
junct to the compass, carrying a circular 
card graduated in degree to show the 
relative movement of the airplane in 
azimuth. The basic element of both in- 
struments is a small gyroscope driven 
either from venturis or from vacuum 
pumps. These instruments contain no 
electrical equipment and no parts sub- 
ject to magnetic influences. Balbo's 
squadrons were equipped with horizons 
and directional gyros. (Number 35.) 

The latest development is a new auto- 
matic airplane pilot built around the 
basic elements of the horizon and the 
directional gyro. Very effectively used 
by Wiley Post in his recent round-the- 
world flight, it is now being tried on 
several well known airlines. 

Recently Sperry engineers have pene- 
trated a new field, — the soundproofing 
of airplane cabins. An outstanding job 
was done on the 1933 Curtiss Condor 
and other new transport designs are 
being studied. 


Westinghouse Electric & Mfg. Company, 
East Pittsburgh, Pa. 

A manufacturer of long standing of 
electrical and other devices for the trans- 
portation industry, Westinghouse has 
naturally taken an active part in the 
development of materials and equipment 
for aviation use. Among equipment re- 
cently furnished to the Department of 
Commerce have been some 250 double 
beam beacons 36 in. in diameter, visible 
normally for more than 50 miles. 

The entire lighting installation of the 
new Allegheny County airport at Pitts- 
burgh was planned by Westinghouse en- 
gineers and includes some 25 items of 
the company's products, such as boun- 
dary and obstruction lights, marker 
lights, floodlights, revolving beacons, 
illuminated wind cones, searchlights and 
traffic control lights. Westinghouse also 
builds ceiling projectors and alidades as 
well as signalling searchlights. Vari- 
ous items for the shop are also available. 



Micarta has been widely used in sheet 
form for interior panelling in aircraft 
cabins, and also in molded form for con- 
trol pulleys and guides. Another acces- 
sory of recent origin is the electric fuel 
valve, a device to shut off the supply 
of gasoline at the main tank when the 
ignition switch is cut; purpose; to re- 
duce fire hazard in crashes. (Number 36) 


Switlik Parachute & Equipment 
Company, Trenton, N. J. 

Founded by Stanley Switlik in 1903, 
first among the strictly aeronautical 
products to be manufactured were pilot 
belts, flying clothing, and wind cones. 
Several years ago the manufacture of 
parachutes was taken up, and at the 


present time the line includes 24 types, 
all approved by the Department of 
Commerce. 

Switlik parachutes are used exten- 
sively by the Army and Navy and were 
selected by Frank Hawks and Wiley 
Post for use in recent record flights. 
A number of sales have been made to 
South American and other foreign gov- 

The Switlik standard models include 
seat-and-back-pack types, in both or- 
dinary and quick-attachable varieties. In 
using the quick-attachable design, the 
pack remains in the ship and the flyer 
wears only the harness, which may be at- 
tached to the pack in a single operation. 

Latest Switlik design is the chair- 
chute for cabin airplanes, essentially a 
quick-attachable back pack upholstered 
to match the cabin interior and designed 
with special fittings for attachment to 
the frame of the chair. When the pas- 
senger rises with the chute attached the 
entire back of the chair is removed, a 
feature which assists in making a hur- 
ried exist. (Number 37) 



At the present time there is scarcely 
a country with any large volume of 
aeronautical activity that has not pur- 
chased Pyle-National aeronautical equip- 
ment. Aircraft lighting equipment in- 
cludes landing lights with reflector sizes 
of 6, 9, and 12 in.; navigation lights, in 
sets of three, to fit either thick or thin 
wings or rudders and give light on both 
sizes ; and toggle switches rated for con- 
ventional storage-battery voltages and 
for lines carrying from 10 to 35 amperes. 

Included in the airport and airway 
equipment arc field floodlights with 23- 
in. or 36-in. reflectors; ceiling height 
projectors and indicators; rotating bea- 
cons; flashing code beacons; standard 
Department of Commerce 18-in. course 
lights; semi-submerged runway marker 
lights; wind tees; obstruction and ap- 
proach lights; cast bronze or aluminum 
boundary lights; and cone type field 
boundary light fixtures designed to out- 
line the field sharply both by day and 

For airports remote from the power 
lines, a series of gasoline electric plants 
having outputs ranging from 1 j to 3 
kva. (115 volts, 60 cycle A.C.) can 
be furnished. They can be fitted either 
for hand or full automatic starting. 
(Number 38) 
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Weston Electric Instrument Corporation, 
Newark, N. J. 

Many industries have been served by 
Weston equipment since 1888, and a 
special department is now devoted to the 
development of aeronautical appliances. 
As a result of close cooperation with 
many users a line of aircraft instruments 
has been produced which includes elec- 
tric tachometers, engine cylinder tem- 
perature indicators, oil temperature in- 
dicators, air temperature indicators, car- 
buretor intake thermometers, battery 
circuit ammeters, compass indicators, 
and blind-landing indicators. The last 
named instrument has been developed 
for use with the new Department of 
Commerce blind-landing apparatus de- 
scribed in Aviation for May, 1933. All 
Weston instruments are provided with 
magnetic shielding, and can be fitted 
with static shielding to prevent difficul- 
ties with radio reception. Mounted in 
standard cases, they are designed espec- 
ially to withstand severe vibration con- 
ditions. Dials and pointers are coated 
with luminous paint. For ground work 
there have been developed testing instru- 
ments for airport circuits and also a 
special beacon control for boundary lights 
and isolated beacons, built around the 
Weston photronic cell and turning the 
beacons on or off, depending on the level 
of outside illumination. 

Weston equipment is used extensively 
by the military and commercial services 
of the United States. It has been sold 
to a number of foreign governments and 
commercial organizations (Number 39). 


Willard Storage Battery Company, 
Cleveland, Ohio 

The Willard Storage Battery Company 
had its beginning in 1885 and the pres- 
ent company was formed in 1902. The 
company has had sixteen years of expe- 
rience as exporters of storage batteries 
and have at present established distribu- 
tors in most countries of the world. 

The Types KWR and KRR Willard 
batteries (9, 13 or 19 plate, 12 volt) were 
designed paritcularly to meet the require- 
ments of aeronautical service to provide 
current supply for radio transmitters and 
receivers, navigation instruments, iner- 
tia starters, direct-connected starters, 
and all lighting requirements. The KRR 
batteries have threaded rubber insula- 
tion, and the KWR employ wooden 
separators. Hard-rubber non-spill con- 
tainers and terminals of the standard 



wing-nut type are used. A special single- 
cell two-volt battery is also built in this 
type. This series has been used exten- 
sively by the U. S. Navy. 

Types AW and AR batteries (13 or 
25 plate) are built of designs adopted 
by the Army and are furnished in both 
six- and twelve-volt assemblies and in 
two different capacities of each voltage. 
TPW and TPR (13-plate, 12-volt) are 
made especially for commercial service. 
Reduction in size is possible through the 
use of a new non-spill feature in which 
a pendulum vent plug is used. For in- 
stallations where battery drain is light 
the SYR (7-plate ; 2, 4, 6, 8 and 12 volt) 
series is recommended. Rubber con- 
tainers and insulation, non-spill design, 
and wing-nut terminals characterize this 
series. (Number 40) 


The Russell Manufacturing Company, 
Middletown, Conn. 

In 1834, Samuel Russell founded his 
company for the manufacture of nar- 
row fabric webbings. The firm later 
expanded into the production of elastic 
webbing, and with the advent of the 
automobile became one of the first to 
produce asbestos brake lining. 

Aside from the manufacture of brake 
lining for airplane wheel brakes, Russell 
manufactures rubber shock-absorber 
cord both in ring and cord form, aircraft 
tapes and fabrics, parachute shroud 
lines, luggage straps, shock-absorber 
struts, glider and soaring plane cata- 
pults, and safety belts. A wide variety 
of belts are available, for both open- 
cockpit and cabin airplanes, in plain or 
fancy webbing and of various colors. 
(Number 41) 


(Aircraft Products Corporation) 

Detroit, Mich. 

In October 1926, under the name of 
Aeronautical Industries, Inc., design 
was started on the Warner Scarab en- 
gine under the supervision of W. O. 
Warner. In 1928 the company’s name 
had been changed to The Warner Air- 
craft Corporation. Engines were being 
produced at a leased factory in Detroit, 
but as the factory’s facilities were being 
exceeded by the increasing demand for 
engines a modern factory and office 
building was located at the company’s 
present address at the beginning of 1929. 

On January, 1932, after five years 
devoted exclusively to developing and 
producing aircraft engines, the Warner 
Company acquired the assets of the Air- 
craft Products Corp. and is now build- 
ing the wheels, brakes, shock struts and 
other products formerly made by that 
firm. During the past year development 

15°00-16 S whTel CO for en iow-pre°5sure C tires, 
fitted with a hydraulically operated 
brake. It is standard equipment of the 
new Boeing transport, and is also being 
used by a number of transport operators 
on other types of plane where hjgh-pres- 
sure tires are being replaced by the low- 
pressure type. The company’s products 
have been used by American Airways, 
Bellanca, Boeing, Curtiss, Douglas, 
Fairchild, Goodyear-Zeppelin, Granville, 
Martin, Monocoupe, Pan American Air- 
ways, Pitcairn, Stearman, United Air 
Lines, and Waco. (Number 42) 
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Homestead Valve Mfg. Company , 

At important terminal airports in this 
country time and effort have been econ- 
omized in cleaning airplanes and 
engines (also hangar walls, floors, win- 
dows, etc.) with the "Hypressurc 
Jenny” manufactured by the Homestead 
Valve Company. 

This equipment is a complete self- 
contained, high-pressure water heater 
so arranged that various cleaning com- 
pounds soluble in water and not inju- 
rious to the machine may be introduced. 
Each machine consists of a gravity 
kerosene pilot burner; a pressure feed 
kerosene main burner; automatic solu- 
tion and fuel pumps; a heating coil or 
generator; and an outlet for transmit- 
ting the vapor spray. A small electric 
motor operates the water and fuel 
pumps through a double reduction 
gearing. 

Aluminum Company of America , 
Pittsburgh, Pa. 

Thf. Pittsburgh Reduction Company 
was reincorporated as Aluminum Com- 
pany of America in 1907. Present head- 
quarters are in Pittsburgh, but the 
company operates its own bauxite 
mines in Arkansas and large plants in 
thirteen different cities in the United 
States. In 1928 the foreign interests of 
Aluminum Company of America were 
reorganized under a new corporation, 
Aluminum, Ltd., with headquarters at 
Montreal, and with plants and a world- 
wide distribution system. 

Heat-treated alloys of the duralumin 
type show tensile strengths in the 
neighborhood of mild steels and weigh 
approximately one-third as much. The 
Aluminum Company supplies few prod- 
ucts in fabricated form for direct use 
by the aircraft industry (notable excep- 
tions : passenger chairs for transports ) . 
Its list of materials, however, is long 
and varied : sheets in many alloys 
(from the pure metal for such things 
as lightly stressed fairing pieces to the 
heat-treated strong alloys and the com- 
posite Alclad strong alloy for struc- 
tural parts, wing coverings, etc.) ; 
tubing— round and streamline in va- 
rious alloys and various conditions of 
heat-treatment (for fuel lines, struts, 
braces, etc. ) ; extruded sections to suit 
customers' requirements (for structural 
uses, such as stringers, capstrips, wing 
beams, moldings, etc.); forgings (for 
fittings, propeller blades, pistons, etc.) ; 
castings — sand, die, permanent-mold 
( for crankcases, cylinder jackets, cylin- 
der heads, pistons, small parts and 
fittings, etc.) ; and miscellaneous fabri- 
cated parts. 

Particular research attention has been 
paid to corrosion resistance, a problem 
which inspired the development some 
years ago of new protective coatings 
and of the composite Alclad sheet, con- 


sisting of a strong alloy core protected 
by a thin skin of pure metallic alum- 


Ingersoll-Rand Company, 

New York, N. Y. 

A background of over 60 years in sup- 
plying industrial requirements for air 
compressors and air-driven tools has 
made Ingersoll-Rand a leader in the 
field. The company maintains factories 
in four cities of the United States, and 
has world-wide distribution facilities. 
It has available a number of small air 
compressors and pneumatic tools largely 
used on airports and in airplane manu- 
facturing and repair shops. 

Heald Machine Company, 

Worcester, Mass. 

During a continuous existence of over 
100 years, Heald company has pro- 
gressed from a small frame foundry to 
its large and modern factory at Worces- 
ter — its entire history under the man- 
agement of direct descendants of 
Stephen Heald, the founder. 

Heald grinders are to be found in 
the shops of leading engine manufac- 
turers, and overhaul shops of most of 
the domestic airlines. The Models 72A 
and 55 are particulary adapted for 
such service. In addition, a smaller 
type of surface grinder (usually fitted 
with a magnetic chuck) is made for 
fitting piston rings. More recently, a 
line of precision boring tools has been 
put on the market. The company's 
foreign business is handled by agents in 
some eighteen cities distributed over the 

The Fafnir Bearing Company, 

New Britain , Conn. 

In 1929 the Fafnir Company made a 
study of the requirements and produced 
a line of special aircraft bearings. The 
users now include companies in Ger- 
many and England, as well as the Nor- 
wegian Naval Aircraft Factory and the 
Japanese Air Force and a large pro- 
portion of all American builders. 

Fafnir Bearings for aircraft are 
characterized by double seals that allow 
the bearings to be filled by the manu- 
facturer with an initial supply of lubri- 
cant sufficient for the life of the 
bearing. The dimensions are given in 
inches (to conform with American 
practice), and in certain types the bear- 
ing bores are made to accommodate 
standard aircraft bolt sizes. Inner 
rings extend longitudinally beyond the 
outer rings to eliminate the need for 
spacers. High corrosion resistance is 
obtained by the use of cadmium plate, 
or in special cases by stainless steel. 
Bearings are also made without the 
seal, and special bearings having very 
narrow widths and the smallest possible 
difference between the inside and out- 
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side diameters are made up for torque- 
tube service. Self-aligning bearings are 
also available. Beside the bearings in- 
tended principally for control systems, 
the Fafnir Bearing Company also 
manufactures a complete line of bear- 
ings for engine use. All sizes and types 
arc standardized and arc carried in 
stock for quick shipment. 

Pioneers in the wire drawing indus- 
try, it was only natural that Roebling 
should be identified with aviation at its 
inception with the manufacture of spe- 
cial wires for aircraft use. From the 
early days of the Wrights and Curtiss, 
through the War to the flight of the 
N.C.4, the famous Lindbergh and 
Chamberlain flights, up to the recent 
odyssey of Wiley Post, Roebling prod- 
ucts have played their part in epoch 
making flights. 

They manufacture tinned and galvan- 
ized wire, strand and cords for inter- 
plane trusses and controls; ferrules and 
thimbles for terminal connections; in- 
sulated wire for ignition and radio as 
well as for airport and beacon lighting. 
Such products are furnished to practi- 
cally every well known concern building 
aircraft in the U.S.A. and to all 
branches of the Army and Navy. 

For lighter-than-air craft special 
products have been developed such as 
high strength balloon cable with a tele- 
phone conductor center. 

Govro~Nelson Company, 

Detroit, Mich. 

Organized in 1923, to meet the de- 
mand for high-precision machine prod- 
ucts for the automative and aircraft 
industries, the company is now en- 
gaged in the manufacturing to engine- 
builders’ specifications, of aircraft 
engine parts in immense variety. Parts 
are only made on specific order. 

Chicago, 111. 

Incorporated in 1917, the company 
maintains its own engineering and re- 
search departments and factory at 
Grand Rapids, Mich. Haskelite has 
been used on almost all record-making 
planes, including those of Lindbergh 
and Post. 

Usually made up with mahogany, 
birch, spruce, or poplar faces with a 
poplar core, Haskelite is glued with a 
resin adhesive which is a recent devel- 
opment in the manufacture of plywood. 
Haskelite is furnished in any thickness 
from A in. upward, in widths up to 
92 in., and lengths as desired. By 
scarfing, larger panels may be furnished. 
Diagonal-grain wing-beam panels have 
come into rather common use as the 
webs of box beams. The panels are 
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made with the face plies 90 deg. to 
each other and 45 deg. to the length of 
the strip. 

For cabin heat and sound insulation 
special panels are made up with a balsa 
wood core and in a variety of hard- 
wood faces, and a fire-resistant panel 
has been developed recently. 

Another development of the company 
is Plymetl, a composite material with a 
core of a stiff plywood panel and sheets 
of aluminum, duralumin, or any other 
metal cemented to its surface. 


New York , N. Y. 

Through its various affiliates and sub- 
sidiaries which operate in every coun- 
try excepting Russian, international is 
the extent of its services to aviation. 
Socony-Vacuum aviation gasoline is 
known in the United States as Mobilgas 
Aviation, but in other countries it is 
sold under names having local signifi- 
cance. Mobiloil Aero Oil, however, is 
an internationally known and stand- 
ardized product with many famous 
flights to its credit. It was used on the 
original Lindbergh flight, the Byrd 
North Pole Expedition, and by Wiley 
Post and many other noted pilots. 

Recently the organization has devel- 
oped Socony-Vacuum aircraft instru- 
ment oil for automatic pilots and other 
instruments where highly refined lubri- 
cation is essential, which operates down 
to 50 deg. below zero. 

A characteristic of Socony-Vacuum 
Mobilgas Aero, called by its producers 
“climatic control,” is designed to afford 
high performance regardless of weather 
conditions. Mobiloil Aero Oil has the 
same double range characteristics that 
apply to Mobiloil, giving instant lubri- 
cation at starting temperatures and 
complete protection under extreme heat. 


Recently invented and put upon the 
market is a device to permit the use of 
machine screws or bolts in locations 
where ordinary nuts cannot be reached 
and held. The nut is held in a spring 
clip which snaps over the edge of the 
member behind which the nut is to lie, 
and the torque developed on the nut in 
screwing a machine-screw home is 
taken up by the spring clip bearing 
against the edge of the structural mem- 
ber. Snap-nuts are made for use with 
round, flat, or mushroom head screws 
in steel and duralumin, and are most 
used for attachment of skin, upholstery, 

The company also makes landing- 
gear-shock struts and miscellaneous 
mechanisms and are developing a new 
type of mechanical or hydraulic brakes 
for small aircraft, especially adapted to 
amphibious. 


Early in 1929 a systematic research 
program involving electric resistance 
welding of steel for aircraft construc- 
tion was started. The design and con- 
struction of automatic tools for satis- 
factory shot-welding of stainless steel 
were finally completed. The Fleetwing 
process differs from the usual commer- 
cial spot-welding processes in its 
automatic and accurately controlled 
character. The company has recently 
concluded a cross-licensing agreement 
with the Budd Manufacturing Com- 
pany (page 285), pioneer in a closely 
related field. 

During the past three years the Fleet- 
wings organization has supplied build- 
ers with a number of aircraft structural 
units, including the wing ribs, tail sur- 
faces and ailerons for the “Privateer” 
amphibian of Amphibions, Inc. 


Westport Manufacturing Company, 
Glendale, Cal. 

To the private airplane owner and 
the independent operator Westport 
offers a complete line of aircraft and 
airport radio receivers, aircraft inter- 
communication sets and engine shielding 
harness. 

The receivers are manufactured in 
two models, one (AR62D) for direct 
and the other (AR62T) for remote con- 
trol. Both sets have three stages of 
tuned radio frequency, a power detector, 
and two stages of audio amplification. 
Range is from 235 to 700 kilocycles. 

The sets averagaing 15 lb. weight op- 
erate either from six or twelve-volt bat- 
teries for the filament, and from B bat- 
teries of dynamotors for the plate volt- 
age. Overall dimensions, without 
mounting brackets,; 5Jx6jxlO in. A 
ground station receiver has been devel- 
oped (Model GR8) which covers all 
aviation channels — an 8-tube superhet- 
erodyne receiver (110 volts). For use 
in conjunction with aircraft receivers, 
intercommunication sets are offered. 

Westport's radio shielding harness, is 
adaptable for use cither with shielded 
spark plugs or with separate spark-plug 
shields. All types are complete with 
ferrules, rubber glands and nuts, and 
magneto shield. 


Flotation bags, life-rafts, and many 
other forms of inflatable rubberized fab- 
ric products are manufactured by Rub- 
bercraft, subsidiary of Air Equipment 
Corp. Rubbercraft manufactures all of 
the fabric items for such equipment, 
while the Sun Typewriter Company 
(another subsidiary) supplies the nec- 
essary mechanical units, such as oxygen 
cylinders, flotation-bag containers, in- 
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flation systems, and CO, fire extinguish- 

Since January of this year contracts 
have been received from the U. S. Army 
and Navy for wading suits, life-rafts, 
flotation bags, emergency hand pumps, 
life-saving vests, oxygen cylinders and 
valves, flotation bag inflation gear and 
two complete non-rigid airship en- 
velopes. 


Wellington Sears Company, 

New York, N. Y. 

Airplane and balloon fabrics have been 
supplied to U. S. Army and Navy 
specifications since the outbreak of the 
war. Considerable research has been 
done in developing strengths with speci- 
fic weights to meet the specifications for 
Grade A airplane cloth established by 
the U. S. Bureau of Standards. Re- 
cently a product has been developed to 
compete with the foreign balloon fabric 
which was used as a gas cell fabric on 
the Macon, a material specified to break 
both ways at 40 lb. to the inch and to 
weigh 2.05 oz. or less per sq.yd. For 
non-rigid ships and for observation bal- 
loons a special basket weave has been 
produced which exceeds the strength of 
the usual two-ply fabrics by some 20 lb. 
per in. and at the same time weighs i oz. 
less. 


For more than a fifth of a century 
the Sealed Power Corporation of Mus- 
kegon, Mich., has been supplying the 
demands of many leading builders of 
engines of all classes with its needs in 
the way of pistons, piston pins and 
piston rings. 


Long Island City, N. Y. 

Entering the field in 1928 with a new 
method of making seamless flexible 
metal hose, Seamlex has recently applied 
the process to aluminum tubing to pro- 
duce a product suitable for fuel, oil, and 
hydraulic lines on aircraft at an appre- 
ciable saving in weight 
The product differs from standard 
seamless-flexible tubing in that the cor- 
rugations are formed in a continuous 
left-hand spiral to avoid undue strain 
in the tubing when tightening the fit- 
tings. Moreover, the tubing is drawn 
down to plain, uncorrugated ends to 
allow flaring for the application of solder- 
less tube fittings. Two general styles 
are available— close pitch for high pres- 
sures, frequent bends, swivel joints, etc., 
and open pitch for vibration damping, 
occasional bending, etc. Due to its 
seamless construction, the hose may be 
used for vacuum as well as pressure 
services. Available sizes range from 
1/16 in. to 2 in. inside diameter. 
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Union Carbide and Carbon Corporation, 

New York, N. V. 

Ever since welded steel structures 
have been used in airplane manufac- 
ture the various units of Union Carbide 
and Carbon Corporation have been 
active in their service to the aviation 
field. Oxy-acetylene welding equipment 
for both production and repair are the 
principal products offered through The 
Linde Air Products Company, which 
also handles the distribution of products 
made by Oxweld Acetylene Company, 
The Prest-O-Lite Company, Inc., and 
Union Carbide Company. The latter 
company also furnishes equipment for 
acetylene lighting at isolated fields. 

Included in the products for aero- 
nautic use are acetylene generators, 
oxygen manifolds, pressure regulators, 
complete welding outfits for the fac- 
tory, and portable welding outfits for 
repair work, as well as the necessary 
oxygen and dissolved acetylene or cal- 
cium carbide. The Oxweld Type W-15 
aircraft welding blowpipe is specially 
designed for airplane manufacture. 


American La France and Foamite 
Industries, New York, N. Y. 

This equipment may be found in both 
airplanes and hangars operated in the 
United States and throughout South 
American countries. 

Products range from the one-quart 
carbon tetrachloride hand-gun type, de- 
veloped especially for electrical equip- 
ment where live voltages may be 
encountered, up to completely motorized 
fire-fighting chemical trucks. Foamite 
extinguishers of various sizes arc 
available ranging from the 2}-gal. hand 
type up to 40-gal. two-wheeled hand 
trucks, also 40-gal. tank units designed 
to be installed on crash trucks for air- 
ports. In addition, a continuous Foamite 
foam generator has been designed for 
use’ with pressure water systems. 
Foamite apparatus generates a volume 
of foam from six to ten times its liquid 
capacity. Another type of extinguisher, 
the Alfite, uses compressed carbon 
dioxide gas as a fire-smothering me- 
dium. The expansion is ninefold when 
released. Soda-acid extinguishers, as 
well as types created especially for out- 
door service under freezing conditions. 


Timken Roller Bearing Company, 
Canton, Ohio 

Tapered roller bearings by the Tim- 
ken company have found a growing 
place on modern aircraft as the weight 
of transport planes has increased and 
as the operator’s demands for long life 
and trouble-free operation have become 
progressively more stringent. 

Chief employment of bearings of the 


Timken type has been in the landing 
gear, particularly in wheel hubs. Timken 
has produced a series of bearings espec- 
ially suitable for this job in a wide 
range of load carrying capacities. A 

gine rocker arms. Rocker-arm bearings 
have been one of the most vulnerable 
parts about an aircraft engine. They 
require constant lubrication to maintain 
the close clearances required for satis- 
factory valve operation. Small bearings 
have been designed by Timken en- 
gineers to replace the older plain bush- 
ings and thus to eliminate many of the 
troubles from this source. Timken 
rocker-arm bearings have recently been 
made standard equipment for all aircraft 
engines of one of the leading engine 
manufacturers. 


Thiokol Corporation, 

Yardtille, N. J. 

Ethylene tetrasulphide (produced 
by interaction of ethylene dichloride and 
a soluable polysulphide) is known com- 
mercially as Thiokol, and is finding an 
increasing number of industrial uses. 
Since the material is impervious to and 

applied as a lining for fueling hose at 
airports. It remains flexible under a 
wide range of temperature conditions, 
and its resistance to decomposition 
eliminates the possibility of foreign 
matter getting into the gasoline. It 
has been tested extensively by the De- 
partment of Commerce as a lining for 
crash-resistent fuel tanks. The Thiokol 
Corporation does not supply any form of 
finished article, but furnishes the basic 


TiteFlex Metal Hose Company, 

Newark, N. J. 

On aircraft power-plant installations 

ing fuel, oil, and cooling-liquid lines 
tight. For some 16 years the TiteFlex 
Company’s flexible tubing has been suc- 
cessfully coping with that problem. Tite- 
Flex metal hose is now approved by the 
United States Navy for airplanes manu- 
factured under naval specifications, and 
it has been used for many years by 
foreign governments. A factory is 
maintained in Berlin. It has been ap- 
proved for fuel lines by the U. S. Dept, 
of Commerce. 

ing liquids and gases under pressure, 
TiteFlex consists essentially of a corru- 
gated tube made up of a preformed 
strip, spirally wound into a convoluted 
tube having a double-locked seam on 
top of each convolution. Tubing can 
be made up of various metals, brass 
being the common standard. A com- 
plete line of fittings is manufactured 
for TiteFlex tubing, and all couplings, 
unions, elbows, and so forth, conform 
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with S.A.E. specifications for automo- 
tive and airplane plumbing. 


Caterpillar Tractor Company, 

Peoria, III. 

The Caterpillar Tractor Company was 
organized in 1925, and pioneered in the 
manufacture of diesel tractors, announc- 
ing their first diesel model in August, 
1931. These machines have been used 
extensively in airport construction. At 
present there are three diesel tractors in 
the Caterpillar line ranging to 38 to 80 
drawbar horsepower. Of the four-cycle 
valve in head type engine with individ- 
ual fuel pumps for each cylinder, the 
number of cylinders range from 3, 4 and 
6. The bore is 5i in., the stroke 8 in., 
and most of the parts are interchange- 
able. The starting engine is an auxil- 
iary two-cylinder, four-cycle, gasoline 
type. Caterpillar diesel tractors arc now 
in use in 44 states of the United States 
and in fifteen foreign countries and 
possessions. The company also builds 
six models of gasoline tractors. 


Claude Neon Lights, Inc., 

New York, N. Y. 

Almost every pilot has observed the 
powers of penetration of the neon tube. 
The exclusive owners of U. S. A. pat- 
ents on Claude tubes is Claude Neon 
Lights, Inc., New York City, and its 
licensees in all parts of the country. 

For aeronautical purposes this com- 
pany manufactures the Claude Neon 
roof signs for airport marking; Neon 
illuminated wind tees; Neon boundary 
markers, building markers and meridian 
markers; and high-intensity beacons. 


Parker-Kaylon Corporation, 


Very often in aircraft construction it 
is desirable to fasten materials where 
only one side of the assembly is acces- 
sible. Especially adaptable to such 
problems are Parker-Kalon Type “Z” 
self-tapping sheet metal screws. 

The self-tapping sheet metal screws 
are used for attachment of cowlings, 
fairings, skin coverings, interior and ex- 
terior trim upholstery, interior and 
exterior panels. Although the screws 


appearance, they tap their own threads 
as they are turned into a drilled, 
punched, pierced or molded hole. The 
Type “Z” screw is supplied in a com- 
plete range of stock sizes for making 
fastenings to sheets and plates from 
.015 in. to .203 in. 

Parker-Kalon also makes Type “U” 
hardened metallic drive screws primarily 
intended for permanent fastenings. 

Other products include hex head hard- 
ened self-tapping cap screws, cold- 
forged wing nuts, etc. 
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The Texas Company, 

New York, N. Y. 

Texaco appeared in 1902 from Spindle- 
top Hill in Texas, the site of one of the 
world's greatest gushers, and today dis- 
tributes in every state of the Union 
and in all principal foreign countries. 
The company was among the first to 
recognize aviation as a field for exten- 
sion of sales operations, and in 1927 
launched its aviation division, which is 
now under J. D. (Duke) Jcrnigin. 

Since 1928 Texaco has owned and 
operated a number of high-speed air- 
planes (Lockheed, Mystery S, ‘‘Sky 
Chief”) which, in the hands of Frank 
Hawks and other well known pilots, 
have established records on the airways 
of this country and Europe. Its present 
fleet of ships is in all parts of the coun- 
try for service testing Texaco products. 

Texaco's servicing facilities are 
world-wide as indicated by the distribu- 
tion of its products for the Ellsworth 
Transantarctic Expedition to such far- 
removed points as Aeslesund and Ber- 
gen, Norway; Cape Town, Africa; the 
Panama Canal Zone, and Dunedin, New 
Zealand. 


Dry-Zero Corporation, 

Chicago, III. 

The noise absorbing quality of Dry- 
Zero, brought out in recent tests of the 
sound laboratories of the U.S. Bureau 
of Standards, has been responsible for 
its use by a great number of aircraft 
manufacturers, including Ford, Curtiss, 
and Pitcairn Aircraft on their cabin 
autogiro. Normally the material is sup- 
plied in a blanket, which consists of a 
batt of cciba fiber in light muslin 
stitched about every nine inches. The 
fibers arc in a semi-felted condition, 
and are “grained” (i. e., laid substan- 
tially parallel and across the line of 
sound transmission or heat flow). 
Through a recent development it is pos- 
sible to have smooth, hard interior 
cabin walls of sheet metal or synthetic 
resins without indentations or perfora- 
tions, and yet keep reverberation to a 


WymanAlordon Company, 

Worcester, Mass. 

For 50 years Wyman-Gordon has been 
supplying forgings for the transporta- 
tion industry. Organized originally for 
producing bicycle and railroad forgings, 
the advent of the automobile in the 
early 1900’s opened up a new field. The 
company conducted extensive research 
in the heat-treatment of steel and was 
early in a position to furnish heat-treated 
forgings. The post-war developments 
in aircraft opened up the way for spec- 
ialization in aircraft forgings. The air- 
craft experience dates back to the war. 
At the present time a number of air- 


craft engine manufacturers use Wyman- 
Gordon forgings extensively, for crank- 
shafts and miscellaneous parts, such as 
connecting rods, cams, gears and hubs. 

A recent development has been in the 
production of aluminum alloy forgings, 
among them a forged aluminum-alloy 
piston which is now one of the principal 
aircraft products. 


Detroit, Mich. 

All types of Berry finishes for air- 
craft, — dopes, lacquers, etc. are made 
available in most countries of the world 
through the foreign representatives of 
Berry Brothers. Berry finishes are used 
not only on a large number of domestic 
lines but on certain foreign lines in 
Europe, South America, China, Aus- 
tralia and other points in the Far East. 

They are adaptable to the coating of 
all types of material used in aircraft, 
fabrics, steel, aluminum and its alloys, 
plywood, and so on indefinitely. They 
are available in some thirty standard 
colors, and special colors may be made 
up when 50 gal. or more are required. 
Clear, semi-pigmented, and pigmented 
dope finishes are available, and are so 
compounded that they will receive a 
very high polish. Pyroxylin and oil base 
finishes are also furnished for metals 
and wood. A full line of cleaning and 
rust-proofing materials is carried, and 
heat-resisting enamels are furnished for 
use on engines. 

In the laboratory and in the course of 
field experience, the company has 
worked out the complete technique for 
the application under all conditions. A 
booklet, “Specifications for Aircraft 
Finishing” furnishes all the necessary 
information as to finishing schemes. 


The Dote Chemical Company, 

Midland, Mich. 

Alloys of magnesium containing rela- 
tively small percentages of aluminum 

industrial uses. Because of unusually 
low specific weight (approximately 
0.064 lb. per cu.in.) the stronger 
magnesium alloys have had- special at- 

Magnesium base Dowmetal alloys have 
been used in this country and abroad 
for many aircraft parts. These alloys 
are two-thirds as heavy as aluminum 
alloys, less than one-fourth as heavy as 
steel, and one-fifth as heavy as brass. 

Five standard alloys are now avail- 
able: Dowmetal A (for high-strength, 
high-ductility, heat-treated castings or 
mechanically worked parts requiring 
maximum strength) ; Dowmetal E (for 
castings requiring good strength with- 
out heat treatment and for mechan- 
ically worked parts requiring strength 
with high ductility) ; Dowmetal G (for 
heat-treated castings where high yield 


point and hardness are of prime im- 
portance; Dowmetal F (for forging, 
rolling and extrusion where maximum 
ductility is required) ; and Dowmetal M 

primarily for cast and fabricated parts 
not subject to maximum stresses). 
Cast Dowmetal ranges in tensile 
strength from 28,000 to 31,000 lb. per 
sq.in. without heat treatment, and from 
31,000 to 38,000 lb. per sq.in. heat 
treated. Dowmetal extruded shapes run 
from 38,000 to 42,000 lb. per sq.in., 
forgings from 34,000 to 39,000 lb. per 
sq.in. Sheets show a tensile strength 
of from 32,000 to 37,000 lb. per sq.in. 
Dowmetal may be machined or worked 
with ordinary machine tools, and read- 
ily welded either by gas or electricity. 
Special surface coatings have been de- 
veloped for corrosion protection. 


Yoho & Hooker, 

Youngstown, Ohio 

Sitka spruce, plywood, balsa wood, 
basswood, chestnut, mahogany, Spanish 
cedar, maple, hickory, ash, walnut, pop- 
lar, oak fir, birch, prima vera, and bar- 
riguda, make up the formidable list of 
woods which Yoho & Hooker offer air- 
craft manufacturers for various uses. 
Aircraft glue is another product sup- 
plied by this company to the industry. 
All material is selected to comply with 
the specifications set forth by the U.S. 
Army and Navy for these products. 


Bakd, te Corporation, 

Bound Brook, N. J. 

Bakelite, a purely synthetic product, 
has found an infinite number of appli- 
cations, and in many places has super- 
seded products made of metal or wood. 

Bakelite materials are produced in 
rods and tubes, baking varnishes, 
enamels, lacquers, and cements, trans- 
parent materials and oil soluble resins 
for the production of quick-drying 
finishes, moulding material, and lamin- 
ated sheets, the last two most widely 
used in the aircraft field. Molded prod- 
ucts are used in magneto housings, dis- 
tributor covers, and switch bases. The 
laminated material, made from sheets of 
fibre or fabric, impregnated with Bake- 
lite varnish, is used for electrical insula- 
tion. It is also used for gears, and pul- 
leys, as well as panelling and interior 
trim in cabins and cockpits, and because 
of its lightness, strength, and toughness 
it is often used in place of metal parts. 
The transparent materials are used for 
handles and gasoline gauges. In elec- 
trical units, such as motors and genera- 
tors for radio and lighting, the baking 
varnishes are used for the impregnation 
of coils and windings. The cement is 
employed in sealing electric light bulbs 
to their bases. Durable finishes are 
made from the oil soluble resins. 
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Shell Oil Company, 

New York, N, Y, 

From a modest beginning in Califor- 
nia some 20 years ago Shell interests 
in the United States have expanded 
to cover all phases of the production 
and distribution of petroleum products 
for automotive, aircraft and other indus- 
tries. At present the Shell Oil Company 
covers the Far West, the Shell Petro- 
leum Corporation the Mississippi Val- 
ley, and Shell Eastern Petroleum 
Products, Inc., the Eastern seaboard 
and the New England States. Shell 
produces aviation gasolines, aircraft 
lubricating oils, and special rocker-arm 
lubricants to meet the particular re- 
quirements of the industry. 

Each of the three Shell subsidiaries 
in the United tates maintains its own 
aviation department. Each division 
maintains flying equipment for experi- 
mental purposes to a total number of 

Shell products have taken conspicu- 
ous part in many famous flights, both 
in this country and abroad. The Mar- 
tin Johnsons took Shell products to 
Africa; Von Gronau and Captain Mol- 
lison made east-to-west Atlantic cross- 
ings during 1932 with Shell ; American 
Airways and other transport lines use 
Shell fuel ; and a number of European 
transport lines standardize on it. 

The Imperial Brat t Mfg . Company , 
Chicago , III . 

Since 1905, Imperial has supplied brass 
products for automotive and industrial 
fields and more recently for aircraft. 
All foundry work, machining, and fin- 
ishing are done in their own plant. In 
their aircraft line is included toilets, 
wash basins, drinking fountains. Some 
have been supplied to the Avia Com- 
pany of Czechoslovakia, as well as to 
the Goodycar-Zeppelin Company for 
the U.S.S. Akron and the U.S.S. Macon 
and to a number of American aircraft 
manufacturers. The company also 
makes a primer pump which is used by 
the government, as are many of their 
standard plumbing fixtures, pipe fit- 
tings, heavy duty tube couplings, shut- 
off cocks, and tube-bending and 
tube-cutting tools. 

Waller Kidde & Company , 

New York, N, Y . 

A special airplane fire extinguisher has 
been designed to operate around the 
engine, either on the ground or in flight. 
Instead of using a liquid extinguishing 
agent, the Lux extinguisher envelopes 
the flames directly with a cloud of inert 
carbon-dioxide gas. 

The extinguisher consists of a special 
light cylinder containing the gas and 
usually installed against the fire bulk- 
head, a ring of perforated piping in- 
stalled around the engine mounting to 


distribute the gas, and a control handle 
on the instrument panel to release the 
gas. Complete equipment for a single- 
motored machine weighs 19 lb., for a 
twin-motored plane 26 lb., and for a tri- 
motor 29 lb. Lux portable extin- 
guishers are also available in a range 
of hand types and truck units for 
hangar and airport use. 

Sleieart Hartshorn Company, 

New York, N. Y. 

During the World War the Stewart 
Hartshorn Company developed, with the 
assistance of the United States Govern- 
ment, streamline wire tie rods for use 
in bracing the external parts of air- 
planes. The streamline effect of this tie 
rod offered very much less surface to 
the wind, enabling the plane to gain a 
much higher speed, which in turn meant 
considerable economy in fuel. 

Hartshorn streamline wires are drawn 
and cold rolled from the best quality 
electric furnace carbon rod obtainable 
and by special heat-treating processes 
high tensile strength and excellent duc- 
tility is obtained. Hartshorn streamline 
wires are produced by the cold reverse 
rolling method. 

In 1926 the Stewart Hartshorn Com- 
pany developed a square section internal 
tie rod which supplanted the old swaged 
type. This square section internal tie 
rod is used widely for internal fuselage 
and wing bracing. The reduced portion 
of such rods, converted to a square cross 
section, affords an excellent means of 
adjustment and, at the same time, 
affords minimum weight with maximum 
strength. 


The bearings manufactured by SRB, 
Gurney and Strom are now available to 
the Aeronautical Industry through the 
sales organization of Marlin-Rockwell 
Corporation. The factory at Plainville. 
Connecticut (one of three producing 
plants) particularly specializes in this 
field. MRC-SRB bearings have partici- 
pated in many famous flights, including 
Lindbergh’s to Paris, Byrd’s to the two 
Poles. Boardman and Polando’s to 
Turkey, and Post and Gatty’s around 
the world. They have been used in 
military aircraft during and since the 
war. and are at present being widely 
used by all leading engine manufac- 

The list of Marlin-Rockwell products 
includes : Single and Double-Row bear- 
ings; Single-Row bearings of narrow 
width (special aeronautical V series) ; 
Single-Row Lubri-Seal bearings (sealed 
against the escape of the initial supply 
of bearing lubricant) ; Single-Row 
double-shield Lubri-Seal and Double- 
Row Lubri-Seal bearings; Radial bear- 
ings with Bakelite compound separators 
for superchargers; and the Super-Con- 
rad Radial bearings. 
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In 1910 the business, which was 
founded in 1899, was moved to its pres- 
ent plant. From Feb. 1, 1918, to the 
end of the war Summerill supplied to 
the Government 3,700,000 ft. of light- 
gage tubing, practically all for aircraft. 

In 1926 an aircraft manufacturer 
placed a single order for approximately 
200,000 ft. of tubing. From that time 
until 1929 Summerill supplied more than 
75 per cent of the steel tubing con- 
sumed by American aircraft manufac- 

During 1932 many special demands 
were made, among them a call for ta- 
pered tubes and tubes with reinforced 
ends, and progress has been so rapid 
that regular production of tapered tubes 
is likely to be undertaken shortly. 

Notable among the famous planes 
built of this tubing are the Navy's 
NC-4, first plane to cross the Atlantic, 
and Colonel Lindbergh’s "Spirit of St. 
Louis.” The steel tubing in Goodyear- 
Zeppelin airships is also by Summerill. 

Waukegan, III. 

For some 46 years Cyclone fences have 
been used for the protection of industrial 
plants and homes and for safeguarding 
the sightseer. The company has solved 
the problem of making unusually wide 
openings in the fences (for the passage 
of planes of great span) by developing 
several ingenious designs of sliding or 
swinging gates, or combinations of both. 
Cyclone fencing is available in wrought 
iron, of which there are a variety ot 
designs, or in heavily galvanized copper- 
steel link. The company supplies not 
only the wire mesh, but also the sup- 
porting posts, top guards, and ground 
anchors. 

Allot Drop Forge Company , 

Lansing , Mich. 

Since 1906, Atlas has engaged in pro- 
duction of rough forgings. The aeronau- 
tical production of the company covers 
both engine parts and airplant units. In 
the engine forging division is a depart- 
ment equipped to handle chemical and 
physical testing, including microscopic 
and photographic studies, and to check 
heat treatments. More recently the com- 
pany has also developed a wide range 
of forged airplane fittings, such as spar 
splices, spar terminals, forks for ad- 
justable stabilizers, door latches, and 
other miscellaneous parts. 

Met-L-Wood Corporation, 

Chicago . III. 

A material is produced that is used by 
a number of airplane manufacturers as 
a lining for cabins. It is made with a 
single-ply poplar core, with a solid 
aluminum face on one side and a perfor- 
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ated aluminum face on the other. By 
the perforation of one sheet moisture in 
the panel is allowed to evaporate. This 
panel weighs 7 to 8 ounces per square 
foot and is A” thick. 

Thurston Cutting Corporation , 

New York, N. Y. 

Manufactured to the specifications of 
the U. S. Army and Navy "Dart- 
mouth-Tex,” used for more than 
eighteen years by the aircraft industry. 
Dartmouth Tex is used as covering on 
such ships as the Curtiss Hawk, Fal- 
con, and Condor, the Martin Bombers 
and torpedo planes, and planes manu- 
factured by the Consolidated Aircraft 
Corporation. Douglas Aircraft Company, 
and the B/J Corporation. The Byrd 
Antarctic expedition pressed it into 
service for windproof garments. 

Among the other products of the 
company are grade A airplane surface 
tape, pinked edge and sealedge; balloon 
cloth ; balloon cloth surface tape, pinked 
edge, and sealedge, and specially woven 
units of strong, light-weight fabrics 
used for life rafts, etc. 

E. I. Du Pont de Nemours & Company , 
Wilmington, Del. 

Actively interested in the aviation 
industry in furnishing materials for 
fabric and metal finishes for many 
years, during the war du Pont dopes 
and finishes were sold extensively to 
the government services. The company 
now has available a full line of clear 
nitrate dopes, fully pigmented nitrate 
dopes, semi-pigmented nitrate dopes, 
and acetate dopes. With the advent of 
the metal airplane, Dulux finishes have 
been developed especially for the pro- 
tection and finishing of dural and other 
light alloys. Prof. Piccard and Comdr. 
Settle used Dulux on the exterior of 
the gondolas of their stratospheric 
balloons. The U.S. Navy and the 
Vought, Douglas, Boeing. Consolidated 
and Curtiss-Wright companies are also 
users. Products are distributed in the 
United States and abroad. 


Seaman Paper Company, 

Chicago. III. 

Seapack, a Seaman product is derived 
from Kapok, a silky tropical fiber long 
recognized as one of the most efficient 
insulation materials. The 1933 Curtiss- 
Wright Condor is an example of its 
use. Loose Kapok is difficult to handle, 
an objection eliminated by Seapack. 
which is essentially Kapok fibers pro- 
cessed into sheet form. It may be fur- 
nished either plain or reinforced by 
paper or cardboard backings, and is avail- 
able in sheets or rolls up to 126 in. wide, 
with a maximum length of about 150 
yards. Plain Seapack comes in two 
thicknesses (approximately 1/11 and i 


in.) and may readily be fireproofed by 
spraying with suitable fire-resistant 
chemicals. Its specific weight is 0.5 oz. 
to 0.9 oz. per sq.ft 

Chicago, 111. Pa X ’ 

For many years Paasche has made 
spraying equipment for applying of fin- 
ishes to fabric and metal. In addition to 
the manufacture of airbrushes, and air- 
finishing equipment, Paasche makes all 
of the necessary auxiliaries, including 
air compressors, ventilators, rubbing and 
sanding machines, hose and couplings, 
gauges, and sprayroom lamps. Their 
apparatus is used by the Goodyear-Zep- 
peiin Corporation, Boeing and others. 

The yeltumoid Company, 

Worcester, Mats. 

For more than 20 years, Vellumoid has 
been supplying soft fibre packing and 
gaskets to the automotive, aircraft, and 
allied industrial fields. The British Sun- 
beam, the Spanish Hispano-Suiza, and 
the United States Liberty engines were 
Vellumoid equipped. Today many of 
the transport lines, as well as certain of 
the military services make extensive 
use of the material. Many factory-cut 
gaskets are used in this country, but 
abroad Vellumoid in rolled sheet form 
seems to be most popular. In coopera- 


in the United States complete gasket 
assemblies for specific engines, individ- 
ually packaged, are being marketed. 


Hazard Wire Rope Company , 

New York, N. Y. 

Stainless steel aircraft cable under 
the trade name “Korodless” is a recent 
development. The company has been 
in business since 1846 and has manu- 
factured wire rope for a great many 
purposes in industry,- but Korodless is 
the first application of 18-8 (18 per 
cent chromium — 8 per cent nickel) 
alloy stcl to wire rope. 

Korodless aircraft cables are manu- 
factured in accord with the latest Army 
and Navy specifications and have been 
approved by the Naval Bureau of 
Aeronautics and by the Department of 
Commerce. They have been used as 
surface controls, engine controls, 
anchor ropes, and for various other 
purposes by the Navy and other govern- 
ment departments, aircraft manufac- 
turers and transport operators. The 
company also supplies tinned and gal- 
vanized cable. 


Lubriplate Corporation , 

New York, N. Y. 

A revolutionary type of lubricating 
material, whose outstanding property is 
its ability to deposit electrolytically a 
thin film of zinc on bearing surfaces 


has appeared under the trade name of 
Lubriplate. It is available in two gen- 
eral forms — fluid Lubriplate (in four 
different viscosities ranging from 60 
Saybolt seconds at 100 deg. F. up to 
260 Saybolt seconds at 210 deg. F.) 
and non-fluid Lubriplate in two grades 
(depending upon the requirements of 
use), each grade in three densities — 
light, medium and heavy. It has been 
applied to rocker-arms and push-rods, 
wheel bearings, control bearings, mag- 
neto bearings, and controllable-pitch 
propellers. (Used on Post’s world 
flight.) 

Chicago, III. 

All types of wiring are available, built 
to Army and Navy specifications, for 
aircraft ignition, lighting and radio wir- 
ing. Cables are made up with single, 
double and triple conductors, and with 
various types of insulation (rubber, var- 
nished cambric tape, braided cotton, 
etc.) both in the plain and shielded 
styles. Radio-shielded cables are basic- 
ally similar to the unshielded, except 
that they have an outside covering of 
braided tinned copper wire. This com- 
pany also manufactures braided shield- 
ing of tinned copper which can be used 
in connection with practically any type 
of wiring or used by itself for bonding 
the structure. It comes in tubular form, 
with inside diameters ranging from 
25/32 to 13/64 in. 

Having manufactured electrical auto- 
motive equipment since 1919, this com- 
pany undertook the development of a 
filter for automotive lubricating and fuel 
oils in 1927. The Auto-Klean filter 
which resulted permits the cleaning of 
the filtering element without interrupt- 
ing the flow of lubricant. Since 1929 
Cuno oil filters have been standard 
equipment on Curtiss-Wright engines. 
The engines of the DO-X were Cuno 
equipped, and the second Byrd Antarctic 
expedition will have the filters fitted to 
its Condor. Filters are available for a 
wide range of conditions in pipe sizes 
from J in. to 8 in. 

Air Reduction Sales Company, 

New York, N. Y. 

Practically everything for the gas 
welder is included in the Air Reduction 
catalog, and the company's products 
have been used for some 25 years in 
the United States and Europe. With 
the advent of steel tube construction for 
aircraft, a considerable field for gas 
welding equipment was opened up in 
manufacturing plants and in mainte- 

Airco apparatus includes welding 
torches and tips, regulators, pressure 
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gages, acetylene generators, welding 
fluxes, etc. Complete welding outfits 
consisting of all the necessary torches, 
tubing, regulators, wrenches, lighters, 
and even operator's goggles are put up 
and marketed for general shop use. 
Outfit No. 91 has been especially devel- 
oped for aircraft welding. 


The Balia Wood Company, 

Brooklyn, N. Y. 

Balsa, which has a specific gravity of 
barely 0.1, finds extensive use in fair- 
ing-pieces, in insulated paneling (either 
alone or in composite form with other 
materials). 

It is effective both as an insulant and 
as an isolator of motor noise and vibra- 
tion, and for these reasons the material 
finds considerable favor in construction 
of cabin ships, particularly of the trans- 
port type. 

The Balsa Wood Company, among 
the world’s largest producers and dis- 
tributors, maintains plantations in the 
Andean foothills of Ecuador and has de- 
veloped special methods for curing and 
milling the wood. Its product is Lata 
Balsa, and is available either in lumber 
form, or in manufactured panels of all 
sizes up to 4 in. thick by 40 in. wide and 
12 ft long. In commercial condition, 
the material ranges from 6 to 9 lb. per 
cu.ft. in weight. Balsa with a density 
of 7i lb. per cu.ft shows a yield point 
of 825 lb. per sq.in. parallel to the grain 
and 60 lb. per sq.in. perpendicular to 
the grain; a modulus of rupture in 
bending of 1950 lb. per sq.in. and a 
modulus of elasticity of 240,000 lb. per 
sq.in., (giving it roughly one-fifth the 
strength of airplane spruce, but only 
about 20 per cent less strength for the 
same weight). Its thermal conductivity 
is rated by the Bureau of Standards as 
0.31 b.t.u. per hour per degree F. per 
sq.ft, per in. of thickness (cf. Sheet Cork 
0.32; Yellow Pine 1.00). 


Kendall Refining Company, 

Bradford, Pa. 

Last year Kendall celebrated the 50th 
anniversary of active refining of Penn- 
sylvania crude oils for industrial and 
automotive fuels and lubricants. Its 
refineries at Bradford incorporate the 
most modern equipment for the produc- 
tion of petroleum products for a wide 
range of uses. Aviation requirements 
have come in for a full share of atten- 
tion in the past few years. Many 
winners of National and other air races 
since 1929 have used Kendall oil, as 
have Jackson andO'Brine (endurance), 
Gee Bee (speed), and Boardman and 
Polando (distance). 

Distribution is on a nation-wide scale, 
many airports carrying a full stock. 
Latest development, following the most 
modern automotive practice, is the mar- 
keting of lubricating oils in sealed-at- 


the-refinery one- and five-quart cans. 
Purpose; convenience in carrying, and 
the prevention of contamination and 
substitution. 


S.K.F. Industrie «, Inc., 

New York, N. Y. 

Many of the airplanes and • engines 
taking part in the famous flights of the 
last decade, as well as a large share of 
those that do the ordinary day-to-day 
business of commercial air transport 
are equipped with S.K.F. anti-friction 
bearings. Although they are made in 
a wide variety of types and sizes to 
meet practically any need of the air- 
craft industry, the types most commonly 
used are the cylindrical roller bearings, 
deep-groove ball bearings, and particu- 
larly self-aligning bearings. They are 
standard equipment on engines, planes, 
starters, beacons, etc., made by many 
manufacturers for governmental and 
commercial purposes. In the back- 
ground is an experience of over a quar- 
ter of a century in the manufacture of 
precision ball and roller bearings. 


MacWhyte Company, 

Kenosha, Wis. 

As A manufacturer of wire rope and 
specialties MacWhyte became interested 
in the manufacture of streamline tierods 
when they first became popular during 
the World War, but it was not until 
1922 and 1923 that tierods came into ex- 
tensive use by commercial and military 
airplane manufacturers. Since then 
they have been used to replace cable 
and hard wire in most newly-designed 

Streamline and internal tierods are 
obtainable in two types. Type 1 is 
made of half-hard carbon steel, while 
Type 2 is of corrosion-resistant nickel- 
chrome steel. The Type 1 tierods, in- 
cluding the threaded portion, are cad- 
mium plated. Type 2 is polished with 
chromium oxide and the surface finished 
to withstand a 700-hour salt spray test 
witout showing rust spots. The rods 
may be had with various combinations 
of reduced and non-reduced sections, 
are threaded right-hand and left-hand, 
and can be made up with any combina- 
tion of threads. There arc many types 
of terminal arrangements, including the 
MacWhyte Safe Lock terminal, with a 
lock nut that may be tightened to the 
point of destruction without any injury 
to the tierod. 


American Metal Hose Company, 
Waterbury, Conn. 

Hose is made up in two general styles : 
(a) seamless, in accordion wrinkled 
form to give flexibility (in inside diam- 

for internal pressures up to 5,000-1,000 
lb. per sq.in.) ; and (b) interlocked 


AVIATION 
September, 1933 
(formed of spirally wound strips with 
interlocking leak-proof joints). Inter- 
locked hose is available in inside diam- 
eters i in. to 8 in. Brass, bronze alum- 
inum, monel, stainless steel, etc., may 
be used with braided wire, spiral wire, 
or flexible armor for external protection. 
The company also manufactures ter- 
minal fittings, couplings, etc. 


Packard Electric Corporation, 

Warren, Ohio 

Literally hundreds of feet of in- 
sulated wire go into a transport ship. 
Packard Electric, founded in 1890 for 
the manufacture of electrical conductors, 
early turned its attention to the problem 
of airplane wiring and today offers a 

cables to Army and Navy specifications. 
Its products include' all types of rubber- 
and braid-insulated cable, both for high 
and low tension, plain or shielded; 
braided copper-shielding (which may be 
used also for bonding metal parts), and 
several sizes of armored single cable. 

Special attention has been paid to the 
problem of ignition wiring, using 
shielded cable. The No. 844 cable is 
designed especially for this service. 
Packard also offers rubber-covered ex- 
tension cords for portable lights. 


Nicholas-Beaaley Airplane Company , 
Marshall, Mo. 

Airplane supplies, materials, acces- 
sories, flying equipment, and clothing 
are carried for wholesale and retail 
distribution. Branches at Floyd Bennett 
Field, N. Y„ and at Los Angeles, Cal.. 
carry in stock between $40,000 and 
$50,000 worth of up-to-date material and 
$500,000 worth is on hand at Marshall. 
Among the major items in export ship- 
ments have been flying suits, helmets, 
goggles, winter flying mocassins, fabrics, 
wing dope aircraft finishes, wing tape, 
nickel steel bolts, turn-buckles, hard- 
ware, engine parts, wood and steel pro- 
pellers, instruments, wheels, tires, tubes, 
sheet aluminum, sheet steel, and steel 
tubing. 


L. C. Chase & Company, 

New York, IS. Y. 

Many airplane manufacturers have 
made regular use of Chase upholstering 
materials for cabin lining and seating 
requirements. The company was founded 
in Boston in 1843. Aircraft curtain and 
drapery material is supplied from the 
Goodall Worsted Mills at Sanford, 
Maine; artificial-leather seat-coverings 
from the Sanford Mills, at Reading, 
Mass.; and certain robes and steamer 
rugs supplied to aircraft manufacturers 
have been produced at the Troy Blanket 
Mills in Troy, N. H. Chase fabrics are 
available in a wide range of finishes and 


AVIATION 
September, 1933 

Edward G. Budd Mfg. Company, 
Philadelphia, Pa. 

The Budd system of stainless steel con- 
struction, which has been developed 

eating high tensile "18-8" stainless steel, 
has been made available to the various 
vehicular arts where light weight and 
great strength are required. The proc- 
ess is available to aircraft manufacturers 
and licenses have been arranged with 
leading manufacturers in France, Italy, 
England and Germany. In America 
Fleetwings, Inc. is operating under this 
system. This method is also used in 
the construction of rail cars, truck 
bodies, and during the last year has 
found a useful field in naval ship con- 


Organized about five years ago by the 
Standard Oil Companies of California, 
Indiana, and New Jersey in an effort 
to provide the aviation industry with 
petroleum products of high quality and 
guaranteed uniformity. After a broad 

fuel and lubricants manufactured to the 
Board's specifications were placed on 
the market in 1930. 

Through the marketing facilities of 

of the Stanavo Board were made avail- 
able in North and South America, 
Europe, Asia, Africa and Australia, and 


the 


render! 


ns-Atlantic 
long-distance fliers. Recent examples 
were that rendered to the Italian squad- 
ron under the leadership of General 
Balbo, Post's round the world flights, 
and Rossi and Codos’ long distance 
flight to Syria. In addition, Stanavo 
fuels and lubricants are used on many 
air transport lines throughout the 
world, by the air forces in the United 
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The Lunkenheimer Company, 
Cincinnati, Ohio 

In cooperation with the Curtiss Com- 
pany, Lunkenheimer made their first 
connection with the development of air- 
craft fittings in 1915. During 1917 and 
1918 Lunkenheimer actively cooperated 
with Curtiss, Dayton-Wright and Mc- 
Cook Field engineers in the development 
of oil and fuel system fittings and 
equipment. Late in 1918, at the request 
of the Army Air Corps, the designs for 
standard soldering unions and fittings 
were developed. 

Priming pumps, brass-bodied and ar- 
ranged for instrument-board mounting 

shut-off cocks. Multi-engined designs 
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have been developed where one priming 
pump is used in connection with two or 
more shut-off cocks. 

Other accessories for aircraft fuel 
systems have more recently been devel- 
oped, among them a gasoline strainer 
approved by the military services. In 
cooperation with engineers at Wright 
Field, a Y oil drain cock has also been 
designed and adopted as standard. 


Eraru Appliance Company, 

Detroit, Mich. 

Since organizing in 1927 Evans has 
specialized in the manufacture of gaso- 
line and oil pumps for internal-combus- 
tion engines. The chief product is the 
gasoline oil and water pump. 

The Evans pump is of the rotor-vane 
eccentric type, having two vanes held 
flush against the bore of the pump by 
means of a spring which automatically 
compensates for wear. With a capacity 
of 220 gallons per hour, aviation pump 
can be set for any predetermined pres- 
sure. It is featured by a flexible shaft, 
a sylphon seal, an adjustable internal 
relief valve, and a valve to permit free 
flow through the pump to the carbure- 
tor when the hand wobble pump is 
being used, so eliminating excess tub- 
ing. 

Among other aircraft engine manu- 
facturers, Pratt & Whitney, Wright, 
Continental, Warner, and Menasco have 
been users of Evans pumps. Direct 
sales have been made to manufacturers 
in Sweden, Germany, and Czecho- 
slovakia. 


Continental Steel Corporation, 

Kokomo, Ind. 

One of the best-known installations of 
Continental Chain-Link steel fencing 
surrounds Wright Field, the Army Air 
Corps’ engineering base. The fencing 
is made up of zinc-coated steel wires 
woven with special reference to neat ap- 
pearance, sturdiness, and ease of instal- 
lation. The fence around Wright Field 
has a triple row of barbed wires at the 
top. There are a variety of standard 
forms for factory property and airports 
and other purposes, and including gates 
and entrances of appropriate design. 
The entire fence was erected by the Con- 
tinental Steel Corp. 


American Chemical Paint Company, 
Ambler, Pa. 

The prevention of rust or oxidation 
of metal by the application of suitable 
coatings is a special problem. Two 
products have particular aeronautic ap- 
plication — a cleaner for steel, cadmium, 
aluminum, and duralumin known as 
Deoxidine; and Kemick, a black paint 
for hot surfaces, such as exhaust rings 
and stacks. For aluminum and alum- 
inum alloys, the dry-cleaning process 


with Deoxidine is favored. The com- 
pany has a branch in Windsor, Canada, 
and its products are being manufac- 
tured under license by a number of com- 
panies in Europe. 


ISational Tube Company , 

Pittsburgh, Pa. 

steel tubing, National Tube, subsidiary 
of the U. S. Steel Corporation, was 
early in a position to take care of the 
demand for the new materials and Na- 
tional Shelby tubing has found an im- 
portant place in aircraft manufacturing 
during the past decade. All chrome- 
molybdenum tubes are made from elec- 
tric furnace steel and are furnished in 
the normalized condition, which com- 
pletely relieves residual strains and 
leaves a surface smooth and free from 
scale. Materials are made to conform 
to Army-Navy Specifications for round 
and streamlined sections, and in the 
carbon material as well as in the alloy. 
Streamlined tubes are available in nomi- 

ing from J in. to 4 in. outside diameter 


The Black & Decker Mfg. Company, 
Towson, Md. 

Many aeronautical manufacturing and 
maintenance shops list Black & Decker 
tools among their equipment. In 1929 
the company purchased a Travel Air 
monoplane for a traveling sales and 
servicing unit and sent it out on tour 
about the United States. The company 
now maintains branches in fourteen 
cities in this country, and foreign of- 
fices in Canada, England and Australia. 
In addition to the regular B & D tools 
(electric drills, screw drivers, bench 
grinders, etc.) several special items 
have been developed, including aircraft 
valve-seat reaming and refinishing sets 
(for specific engines), and the f-in. 
electric valve rcfacer, adaptable to all 


American Optical Company, 
Southbridge, Mass. 

For almost a century, American Op- 
tical has specialized in everything that 
has to do with the protection and pres- 
ervation of eyesight. Of late years it 

marketing American Transport gog- 
gles. They have been tested and 
adopted by the United States Army Air 
Corps and by many airlines. 

The large, soft rubber cushions on 
the goggles fit the contours of the face 
closely. A special ventilation system 
keeps the lenses clear. Lenses are ac- 
curately ground so that no image dis- 
tortion is produced. All parts can be 
easily adjusted, removed, or replaced 
without the use of tools. 
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Norma-Hoffman Bearing s Corporation, 
Stamford, Conn. 

Having supplied all types of ball bear- 
ings for industrial uses for some 22 
years, Norma-Hoffman very early made 
a study of the specialized requirements 
of the aircraft industry and added to its 
regular line a number of bearings es- 
pecially suitable for this application. 

The Norma-Hoffman products de- 
veloped particularly for aircraft may be 
classified as: (1) Extra-light series 

ball and roller bearings designed to 
carry heavy loads with a minimum of 
weight, (for general engine and land- 
ing-gear service) ; (2) completely-en- 
closed ball bearings, with cither steel 
or felt seals to hold lubricant and ex- 
clude dirt, for use in flying control 
systems and similar applications; (3) 
high-speed ball and roller bearings to 
meet the requirements for increasingly 
high speed supercharger rotors (now 
operating up to 42.000 r.p.m.) ; (4) spe- 
cial sensitive small ball bearings for in- 

gyroscopic instrument rotors and gim- 


Garden City, L. /., N 


Wholesale distribution of all sorts 
of replacement parts, supplies and ma- 
terials for airplane manufacture, repair 
and maintenance, field and shop equip- 
ment, and flying accessories is the busi- 

in Chicago and on Long Island. Be- 
sides handling the standard products of 
most well-known manufacturers, certain 
items, such as clothing, goggles, radio 
shielding and electrical equipment, and 
hardware specialties are manufactured 
for its exclusive distribution. A great 
deal of foreign business has been han- 
dled during the past year. During the 
first half of 1933 alone shipments have 
been made to airplane and engine man- 
ufacturers, air transport lines, military 
air forces, government agencies, flying 
schools and supply houses in some 26 


United Sic 
New York, 


Since the World War, U.S. Plywood 
has been engaged in supplying material 
to tlie aircraft industry and the Govern- 
ment. The company introduced a new 
product, termed "Weldwood," two years 
ago. Phenolic resin is used as an ad- 
hesive, being applied under heat and 
pressure and giving a product which 
is quite impervious to moisture, fungus 
growth, and other forms of bacterial 
deterioration. Present U.S. Navy speci- 
fications for plywood would have been 
impossible with the adhesives common 
only a few years ago. 

The company is now working on 


panels combining ferrous and non- fer- 
tile plywood, and has developed an ad- 
hesive for the lamination of the metal 
to the wood which is sufficiently elastic 
to compensate for the difference in co- 
efficients of expansion. 


Thompson Products, Inc., 

Cleveland, Ohio 

Coming into existence in Cleveland 
in 1901, the company acquired a De- 
troit plant in 1916. In 1929 a fac- 
tory was purchased in Paris, and in 
1930 a factory was erected at St. Cath- 
erines, Ont., Canada. The company 
now has five directly owned and oper- 
ated plants, and twelve branches. 

For nearly two decades, the Thomp- 
son company has developed and manu- 
factured airplane engine valves of all 
designs and types, including such ma- 
terials as tungsten, cobalt-chrome, sil- 
chrome, etc, both in solid and hollow 
stem types. The latter are commonly 
filled with sodium or other salts to as- 
sist in cooling by improved conduction 
of heat down the stem. Now, Thomp- 
son Products, Inc, manufactures ap- 
proximately 90 per cent of all of the 
airplane valves used in the United 
States. 


Oil City, Pa. 

Starting its operations in 1886, its 
first refinery built solely for the manu- 
facture of kerosene, with gasoline, 
benzine and the residual oils as by-prod- 
ucts. it was not until 1916 that the com- 
pany registered the name “Pennzoil” as 

pany has its own wells in the Pennsyl- 
vania fields. Its motor oils arc used on 
a high percentage of the scheduled air 

many famous flights, including the first 
three non-stop flights across the conti- 
nent, the pioneer refueling flight of the 
Army’s Question Mark, and the Wil- 
kins expedition over the North Pole. 
Pennzoil is available in three aircraft 
grades known as Aircraft X, Aircraft 
XX, and Aircraft XXX, having S.A.E. 
viscosity numbers 60, 70L, and 70H, 
respectively. A number of greases and 
other lubricants manufactured by the 
company are also adaptable to aircraft 


Metallurgical Laboratories, Inc., 
Philadelphia, Pa. 

Fabrication and heat treatment of 
structural units for airplanes have been 
Metlab's principal activities since the 
organization of the company. The com- 
pany has from time to time sold for ex- 
port parts made from aircraft tubing, 
heat-treated to high tensile strength and 
toughness. Included in the special 
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equipment at the plant are tall vertical 
electric furnaces, designed and con- 
structed by Metlab itself especially for 
the heat treatment of such fabricated 
units as wing spars, landing gear axles, 
and engine mounts of welded chrome 
molybdenum steel. Practically all work 
is given a final heat treatment after 
welding to relieve strains and to develop 
uniform physical properties in all parts. 


Suncook Mills, 

New York, N. Y. 

Selling direct to the airplane trade, 
this company maintains a special divi- 
sion for the exclusive production of 
Flightex fabric and a separate depart- 
ment in the offices for the handling of 
aeronautical business. 

For nearly a decade Flightex Grade 
A fabric has been sold extensively to 
the aeronautic industry and many mil- 
lions of yards have been purchased by 
the U.S. Army and Navy air services. 
During the past three years the com- 
pany has exported fabric and tape to 
practically all of the countries of South 
America and made substantial ship- 
ments to Canada and China. This ma- 
terial conforms in all particulars to 
the A-N specifications for Grade A air- 
plane cloth. 


Endicott Forging & Mfg. Company, 
Endicott, N. Y. 

Equipped to produce forgings of the 
drop, upset and hammered varieties this 
company has long been a supply source 
for the aeronautical industry. Even- 
ness of quality is evidenced by total 
rejections, over the past ten years, of 
less than one-half of one per cent of pro- 

The Endicott plant is capable of pro- 
ducing forgings varying from a few 
ounces to 75 lb. in weight. The shop 
is essentially a jobbing one, and all 
forgings are made to blueprints and 


DeVilbiss Company, 

Toledo, Ohio 

For almost any type of process re- 
quiring the atomization of liquids, 
DeVilbiss has been supplying equip- 
ment for some 25 years. The problem 
of applying dopes and finishes to air- 
craft brought the company into contact 
with the aviation industry about the 
perid of the war, and since that time 
it has manufactured spray guns and 
auxiliary equipment, including air com- 
pressors, control valves, and ventilating 
systems for spray booths. Recently 
announced is an improved spray gun 
(Type MB) which differs from preced- 
ing models chiefly in that the fluid con- 
trol valve is operated through a com- 
pressed air relay, thus relieving the 
operator of fatigue. 


AVIATION 

September , 1933 

The Leece-Neville Company, 

Cleveland, Ohio 

Since 1921 Leece-Neville engine-driven 
generators have been used on many dif- 
ferent planes fitted with standard gen- 
erator mountings. Three different 12- 
volt voltage-regulated generators are 
manufactured. They have capacity rat- 
ings at 2,700 r.p.m. and 15 volts, of 15, 
25 and 50 amp. The company has de- 
veloped three sizes of two-voltage gen- 
erators, so that a high voltage is avail- 
able for radio use at the same time that 
the normal voltage is available. On the 
low side they all develop 15 volts, with 
20. 16 and 16 amp., while on the high 
side the voltages are 1000, 750 and 500, 
with mialliamperage at 500, 400 and 200 
respectively. 


Buhl Slamning Company, 

Detroit, Mich. 

For more than a half-century engaged 
in the manufacture of metal products 
for many industries, at the present 
time its major aircraft products are ex- 
haust manifolds, and nose cowls, but 

any sheet-metal stampings. 

No attempt has been made at stand- 
ardization of these products, as all parts 
are manufactured to individual specifica- 
tion. Among the airplane and engine 
manufacturers for whom the company 
supplies metallic miscellany are a num- 
ber of the leading units, Wright Aero- 
nautical, Pratt & Whitney, and others. 


Parker Appliance Company, 

Cleveland, Ohio 

Parker has been a maker of pipe 

equipment for aircraft plumbing or 
power-plant installations, in brass and 
in aluminum alloys. The Parker tube 
or pipe connection, widely used because 
of its simplicity and reliability, is based 
on a flange on each of the tube ends 
that are to be joined. The flanges are 
wedged between two parts of the pipe 
fitting which are screwed together. 
Connections are made in straight form 
and in T’s, elbows, crosses, flanges, 
angles, and reducers. 

Parker also manufactures tube-bend- 
ing machines, primers, and a variety of 
cocks and piping equipment. 


American Telephone & Telegraph 
Company, New York, N. Y. 

As an adjunct to their radio com- 
munication system, many airlines are 
making use of teletypewriter circuits 
and equipment produced by A.T.&T. 
Some 25,000 miles of Bell System 
wires are in constant use by the air- 
ways division of the Department of 
Commerce to disseminate weather in- 
formation along the country’s airlines. 


Recently, the teletype equipment has 
been adapted to transmit weather maps. 
Eastern Air Transport and Pennsylvania 
Airlines also make use of teletype- 
writer service for handling reserva- 
tions, dispatching planes, and for the 
transaction of company business. 


Gulf Refining Company, 

Pittsburgh, Pa. 

A complete line of petroleum prod- 
ucts, from gasoline, lubricating oil, 
grease, to insecticides and waxes, is 
marketed by Gulf Refining Company. 
These products are used extensively in 
the United States, especially in the au- 
tomotive field, and are finding a grow- 
ing place in the aeronautical industry. 

In addition to the several grades of 
gasoline the Gulf Refining Company 
also produces lubricating oils, greases 
and penetrating oil to free rusted joints. 


Ohio Seamless Tube Company, 

Shelby, Ohio 

Seamless steel tubing was one of the 
first forms of metal to be applied to the 
construction of aircraft. Though 
welded-steel-tube fuselages are less com- 
pletely ubiquitous than they were five 
years ago, there is hardly a modern air- 
plane that does not use seamless tubing 
for either landing-gear or engine mount. 
It appears to be the most suitable ma- 
terial for these critical parts. One of 
the leading suppliers is The Ohio Seam- 
less Tube Co., manufacturers of both 
carbon and alloy tubing to U. S. Gov- 
ernment Specifications. 


Lord Manufacturing Company, 

Erie, Pa. 

Some years ago this company turned its 
attention to the aircraft field to reduce 
the effects of engine vibration on air- 
plane instruments. A tangential system 
of engine supports has been worked out 
in which torque pulsations are absorbed 
in shear stress in special rubber bush- 
ings. This system is now being em- 
ployed in Northrop, Stearman, Stinson, 
Lockheed, Curtiss-Condor and other 
planes. Shear-stress rubber mountings 
have been developed for use with in- 
strument panels, radio sets, battery 
boxes and passenger chairs. Lord Plate 
mountings come with rubber inserts 
from 1 to 2 in. in diameter, and with 
mounting holes ranging up to Si in. 


Bell & Howell Company, 

Chicago, III. 

For those interested in aerial explora- 
tion and aircraft photography, Bell & 
Howell have designed a new model of 
their 35 mm. Eyemo moving picture 

This model is designed to be motor 
driven, making remote control practical. 
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Either a 12-volt or 110-volt motor can 
be used. The motor attachment is easily 
removed for hand-crank operation. The 
shutter speed may be varied between 24 
and 4 frames per second. The weight 
of the camera itself is 8J lbs., and the 
motor drive weighs 3g. 


Raymond Manufacturing Company, 
Corry, Pa. 

About 1895 Raymond became prom- 
inently connected with the development 
and manufacture of bicycle saddle 
springs. Next came automobile springs 
and today the Raymond Company manu- 
factures springs for airplanes. Raymond 
valve springs were used in the Curtiss 
engines of the Navy seaplanes that won 
the speed contests for the Schneider and 
Pulitzer Trophies in 1923, and again in 
the St. Louis Robin when it made a re- 
fueling duration record of 420 hours in 
1929. 


Hill Aircraft Streamliners Company, 
Cincinnati, Ohio 

The quest for increased speed through 
drag reduction created the business of 
Hill Aircraft Streamliners, whose 
wheel fairings and cowlings, engine 
rings, nacelles, wing root fairings, spin- 
ners, and tanks are well known in air- 
craft racing circles. The products are 
of such a nature that they can be 
adapted to any type of aircraft, foreign 
or domestic, in accordance with the 
requirements of the purchasers, who 
are transport companies, sportsman 
pilots, and military organizations. 


National Aircraft Materials Corporation, 
Rutland, V t. 

From its mill at East Dorset, Vt., The 
National Aircraft Materials Corpora- 
tion furnishes the aircraft industry with 
parts made from lumber, principally 
Sitka spruce and ash. Wing spars and 
struts have been specialties. The lum- 
ber is purchased on the Pacific Coast 
and shipped via the Panama Canal to 
its destination in Vermont, where it is 
carefully selected and milled. 


S. C. Johnson & Son, 

Racine, Wis. 

Have manufactured floor and auto 
wax for years, Johnson Wax products 
are now being used for airplanes; 
the Auto wax being recommended as a 
final finish. 

At the National Air Races in Los 
Angeles. Cal., this past July, Ben O. 
Howard, winner of four of the main 
racing events, used a finish of this type 
on his plane. Many other pilots have 
testified to its value in enhancing the 
appearance of the ship, prolonging the 
life of the finish, and making cleaning 



Airport Equipment: Allith-Prouty Com- 
pany, Danville, 111.; Armco Culvert Mfgrs. 
Assn., Middletown, Ohio; The Austin 
Company, Cleveland, Ohio; S. F. Bowser 
& Company, Fort Wayne, Ind.; The Trus 
con Steel Company, Youngstown, Ohi< 
Airplane Parts: Brewster Aeronautic; 
Corporation, Long Island City, N. Y.. 
Hayncs-Stcllitc Company, Kokomo, Ind. 

Indianapoiis, Ind. ; The Fcdcral-Mogui 
Corporation, Detroit, Mich. 

Fuel and Lubricant*: Associated Oil Com- 
pany, San Francisco, Cal.; Barnsdall Re- 
fineries, Inc., Tulsa, Okla.; Cities Service 
Company, N.Y.C.; Phillips Petroleum 
Company, Bartlesville, Okla. ; Richfield 
Oil Companv, Los Angeles, Cal. ; Sinclair 
Refining Company, N.Y.C.; Skelly Oil 
Company, Tulsa, Okla.; Tidewater Oil 
Company, N.Y.C.; Wolverine-Empire Re- 
fining Company. N.Y.C.; Valvoline Oil 
Company, Cincinnati, Ohio. 


: Julian P. Fricz & Sons, Cor[ 


Baltimore, Md. 

Material and Fabricated Portt.-Alleghen; 
Steel Company, Breckenridge, Pa.; Amcr 
ican Brass Company, Waterbury, Conn. 
American Non-Gran Bronze Coinpanj 
Berwyn, Pa.; The Laidlaw Company 
N.Y.C.; Libbey-Owens-Ford Glass Com 
pany, Toledo, Ohio; Oakite Products Com 
pany, N.Y.C.; Pittsburgh Plate Glass 
Company, Pittsburgh, Pa. ; J. V. G. Posey 
Company, Hoquiam, Wash.; Schumacher 
& Company, N.Y.C.; Shelton Looms, Sid- 
ney Blumcnthal & Company, N.Y.C.: Tita- 
nine, Inc., Union, N. J.; The Zapon Com- 
pany. N.Y.C. 

Power Plant Part,: Barnes - Gibson-Ray - 
mond, Inc., Detroit, Mich. ; McQuay-Nor- 
ris Mfg. Company, St Louis, Mo.; Moore 
Drop Forging Company, Springfield. Mass. ; 
Motor Development Corporation, Newark, 
N. J.; The Perfect Circle Company, Hag- 


>, III.; 


Radio: The Lear Development Corpora- 
tion, Glenview, 111. 

Propeller s: American Propeller Company, 
South Bend, Ind. 

Tires: Firestone Tire & Rubber Company, 
Akron, Ohio. 

Tools: Brunner Manufacturing Company, 
Utica, N. Y. ; Greenfield Tap & Die Cor- 
poration, Greenfield, Mass.; Haynes-Stel- 
lite Company, Kokomo, Ind.: Independent 
Pneumatic Tool Company, Chicago, HI. ; 

port, Conn. 

Miscellaneous Parts and Accessories: Air 

Specialties, San Mateo, Cal., Folmcr-Graflex 
Corporation, Rochester. N. Y. ; E. B. Mey- 
rowitz, Inc., N.Y.C. ; Straus & Buegeleisen, 
Brooklyn, N. Y. 
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Codes for aviation 


Aircraft manufacturing and air transport draft their industrial constitutions 


C ODING is the order of the day, 
and the aviation industry is in 
step. Under the provisions of 
the National Industrial Recov- 

caclt industry, normally acting through 
its trade association, to draft a body 
of rule covering the wages and hours 
of labor, the conditions of employment, 
and such limitations upon unfair com- 
petition and such stipulations of trade 
practices as may seem likely to promote 
efficiency, economy, and integrity within 
the industry. Upon approval by the 
President of the United States, such a 
body of stipulation and restriction and 
agreement and guarantee becomes defi- 
nitely a part of the law of the land. Vio- 
lations of the terms of the code there- 
after become offenses against the Fed- 
eral Government, to be punished through 
the Federal Courts. Manifestly nothing 

can business than that these codes shall 
be clear in their provisions and reason- 
able in their content and that they shall 
go as far as possible towards clearing 
up the industrial abuses and waste that 
may have existed. The completion of 
a code in any industry is about the big- 
gest piece of news that that industry 
has ever had, for it directly affects every 
single employee in the industry's firms 
and every consumer of its products. 
The Aeronautical Chamber of Com- 


merce, as trade association of the air- 
craft industry, has acted. Codes for air- 
craft manufacturing and for air trans- 
port operation, first drafted by the 
Chamber’s board of governors and then 
worked into a more finished form in 
conference with representatives of all 
the major interests in each group, have 
been submitted to the Recovery Admin- 
istration. If they follow the normal 
course, they will be further modified 
and perfected after analysis by various 
sections of General Johnson's organiza- 
tion, and after conference between repre- 
sentatives of the industry and the deputy 
administrator who may take this par- 
ticular problem in charge (it will be 
R. W. Lea, former president of the 
Moline Plow Company, for aircraft 
manufacture, and Malcolm Muir, presi- 
dent of the McGraw-Hill Publishing 
Company, for air transportation) and 
with labor advisers and other groups 
particularly concerned. On getting to 
that stage, a public hearing will be 
called (already announced for August 
31 for transport, and probably about 
Sept. 10 for manufacture) and after that 
the codes will be given effect on ap- 
proval by the President. If all goes 
well, the aircraft and air transport in- 
dustries should be operating under the 
terms of their new charters by the early 
part of October. 


whole aeronautical field. Though the 
aircraft manufacturing code seems to 
be intended to extend over the making 
of all aeronautical accessories (except 
of course those already covered by other 
codes) some of them will no doubt be 
found to need special treatment. Cer- 
tainly special treatment will be needed 
for the operators of aircraft other than 
the transport lines, for at present there 
is no provision at all for them. Flying 
schools and fixed-base operators are in 
the aggregate large employers of labor 
and they will need an NRA charter of 
their own. Airports, too,- may need one, 
and the airport section of the Chamber 
of Commerce is already working on a 
draft. The number of codes that have 
received final Presidential approval is 
already well over a dozen, and fully a 
hundred have had that temporary and 
limited approval implied in allowing the 
members of the industry concerned to 
substitute the provisions of their codes 
on wages and hours for the requirements 
of the so-called “blanket code” in qual- 
ifying for the Blue Eagle. A body of 
experience and precedent has been accu- 
mulated which makes it possible to 
prophesy, much more accurately than 
one could hope to a month or so ago, 
what the Administration’s attitude will 
be on various specific questions and 
what will be considered as admissible in 
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This provision is unique. So far as 
we have discovered, there is nothing like 
it in any other code that has been sub- 
mitted, and it meets a special problem of 
recognition of design right. That the 
general arrangement of an aircraft de- 
sign cannot be satisfactorily protected 
by patents has always been a sore sub- 
ject with aircraft manufacturers, both 


of military and of commercial planes. 
This code will make it definitely an 
unfair practice to accept an order to 
build from a design developed by an- 
other manufacturer, whatever the cir- 
cumstances or whatever the inducements 
to undertake such work, without the 
consent of the design's originator. The 
acceptance of such a provision would 
put the American industry more nearly 
on a footing with those of the major 
European countries, where it is the com- 
mon rule that contracts to build from a 
single new design may be distributed 
among a number of manufacturers, but 
with a definite provision that a royalty 
is to be paid to the originator of the 
type on each machine built. In this 
country the industry has never felt that 
it had any such assurance against simple 
appropriation of design, and although 
actual cases of appropriation or of an 
order for one manufacturer to build 
planes from the design of another have 
been rare, the possibility of their reap- 
pearing has been a constant source of 
anxiety which the code, if accepted in 



J N LOOKING at the code as a whole 

the other codes that have been submitted 
a remarkable degree of silence on the 
subject of trade practices. The National 
Industrial Recovery Act was passed with 
the clear intention of giving every in- 
dustry a chance to put its own house in 
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eliminate "chiseling,” and unfair com- 
petition, and commercial bribery, and 
secret rebates, and unreasonable credit 
terms, and other abuses. Each industry 
was to be allowed to get together to do 
things that had never been permitted 
before, as a reward for providing higher 
wages and shorter hours. It has turned 
out, and the fact has occasioned a deal 
of astonishment in Washington, that in 
many industries there either were no 

factory way of rectifying them, for 
many of the codes make no attempt to 
deal with the subject. The aircraft 
code, except for the inclusion of the 
design-right provision of Article V, is 
a case in point. It may of course be 
amplified later, and the NRA has been 
spurring all industry on to get its 
agreements on hours and wages in shape 
as quickly as possible, but it is some- 
thing of a surprise to find so few trade 
practice and fair competition items that 
the industry could agree upon as desir- 
able for immediate inclusion. 

The second surprise comes in the ab- 


sence of any mention of a Code Author- 
ity or of any provision for enforcement 
of the code or for supervising further 
development within the industry itself. 
It may almost be taken for granted in 
the light of precedent that a Code 
Authority of some kind will be set up 
by Presidential proclamation in giving 
final approval, if not before, for it is 
apparently to be the common rule that 
each industry will have a committee 
composed of a number of members 
selected from within its own ranks and 
of three appointed by the President to 
supervise the collection of the necessary 
statistics and other information, to hear 
complaints of violation, and in general 
to watch the code and decide what ought 
to be done with it. 


Code for the Air Transport Industry 


AIR TRANSPORT is in an excep- 
tional position in relation to the 
NRA. It is one of the relatively few 
industries that has been growing since 
1929 and that has a larger employment 
now than it did at the beginning of the 
depression. A strict application of the 
general NRA rule of restoring 1929 em- 
ployment in each industry would call 
for no changes of hours at all in this 

some industries can’t possibly get back 
to their 1929 figures and that others 
more happily situated or more rapidly 
growing will have to take up the slack. 
Even a new industry, therefore, is ex- 
pected to make its cut in hours and to 
increase its total personnel correspond- 

othcr respect in that it is concerned with 
furnishing a service and not with 
manufacturing, that over-production is 
accordingly impossible, and that its 


principal competitor seems to be im- 
mune from any dealings with the NRA. 
The text of the code follows: 
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These points, some of which we have 
already alluded to, deserve special 
emphasis. In a sense a transportation 
enterprise, and particularly a new enter- 
prise still in the stage of rapid develop- 
ment, confronts a continuous emergency. 
The service must go on regularly, and 
safely, and efficicntlv. and every other 
consideration, including the desire to 
adhere to a fixed schedule of hours of 
labor must be subordinated to that. 







The provision against new competi- 
tion, like that against building from 
another manufacturer’s design without 
having .received his license, is almost 
unique. Though there seems to be very 
strong reason for such a provision in 
order that air transport may be effi- 
ciently developed on a national basis 
with a minimum of strength wasted in 
duplicated or triplicated effort by com- 
peting services on a few popular routes, 
and though a stronger case can probably 
be made from such a provision in air 
transport than in almost any other field, 
it remains to be seen just how a flat rule 
against new entries along established 
routes will be received in Washington. 
There may be some question of its feas- 
ibility under the section of the Recovery 
Act which prohibits any use of its pro- 
visions to establish monopoly. Up to 
the present time it has been the policy 
of the NRA to avoid any action, or any 
language in codes, that will open the 
way to possible protracted legal argu- 
ments. Article VI, however plainly 
desirable it is from the point of view of 
improving air transport service to the 
American people, may be suspected as 
possibly inviting law suits from bel- 
ligerent newcomers who may find them- 
selves debarred from the routes that 
their fancies favor. 

Under Section 2 (a) of Title I of the 
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This is the Code Authority, the ab- 
sence of which in the manufacturing 
code has already been remarked. Very 
likely it will develop, as in other codes 
so far approved, that the President will 
insert a provision giving him the right 

with* the Chamber's board of governors 
in matters relating to the code. It is 
perhaps a little surprising to find the 
responsibilities for the supervision of 
the air transport code referred to the 
Chamber as a whole, or to the board of 
governors as a whole, since many of 
the members of the Chamber and several 
of the board have no direct connection 
with and presumably no special knowl- 
edge of air transport. 
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New suburbs for New York 


Two serious attempts to provide seaplane service with terminals 
near the heart of New York City 



A DISGRUNTLED ferryboat 

captain, guiding his craft with 
some dexterity through the con- 
gested traffic of the lower Hud- 
son, reached for the indicator handle of 
the highly polished engine room tele- 
graph and gave the signal for full speed 
astern. With a remark in an undertone 
about needing windows in the roofs of 
pilot houses, he maneuvered his charge 
in the difficult current to make way for 
the landing of the Friday evening plane 
of the Island division of Maine Air 
Transport. Meanwhile the passengers 
awaiting the airplane on Pier 14 di- 
vided their interest between the compli- 
cation of river traffic and the process of 
launchng the specially designed retract- 
able landing stage from the pier. 

Several minutes before the arrival of 
the Wasp-powered Fairchild the landing 
float stage, which is about 6x12 ft., was 
hoisted from its berth on the dock and 
dropped into the water, carrying with it 
the sliding gangway connected to the 
pier. After the last plane of the evening 
has departed, the float stage is hoisted 
back into its place on the dock to make 
way for the outgoing passenger boats of 
the New England Steamship Lines and 
the New York, New Haven, & Hart- 
ford Railroad, in co-operation with 
which the service is operated. The 
pier is conveniently located with respect 
to all points in the city (five minutes by 


taxicab from Wall Street) and the new 
line offers three-hour week-end service 
to Nantucket, Martha's Vineyard, New- 
port and Cape Cod. In addition to the 
regular out-bound service on Friday 
and Saturday, with return on Monday, 
daily service is provided to Saratoga 
and return during the Saratoga race 
meet, and special charter trips can be 
arranged to such points as Southampton, 
the Adirondack lakes, and other summer 

The Friday evening schedule to Nan- 
tucket is usually in three sections, of 
course depending on the number of pas- 


sengers booked. Passengers are grouped 
in the several sectors in such a way 
that no unnecessary stops are made. 
Saturday afternoon schedules begin 
just after noon, and arc usually in two 
sections. On the return trip Monday 
morning, from Nantucket departure is 
at 6:30 and arrival in New York at 
9:30. Three sections usually suffice as 
some of the passengers return by night 
train. One-way fares range from $12 
to Fisher's Island to $22.50 to Nan- 

A Whirlwind-powered Travelair sea- 
plane is used in the daily service to 
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Steamship Lines. The general manager 
is Robert Bell and the chief pilot Harold 
Moon of Island Airways division, 
Maine Air Transport. Operations for 
the summer will be suspended Sept. 15. 

Maintenance work is carried out at 
the seaplane base at Port Washington, 
Long Island, 20 miles out of New York, 
and at the present time all equipment is 
based there. 

A permanent seaplane base 

The Hudson River, however, is to 
have a permanent seaplane base of its 
own, and it is rapidly approaching com- 
pletion as this issues goes to press. Di- 
rectly across the river from Hudson 
Terminal and located at Pier B, Jersey 
City, just a stone's throw from the Ex- 
change Place station of the Hudson 
Tunnels and ten minutes from the New 
York financial district, is the Metro- 
politan Seaplane Terminal of Marine- 
Air Transport Company. In addition 
to the stations of the Hudson Tunnels 
and Pennsylvania Railroad ferries, both 
located in Exchange Place, the seaplane 
base is easily reached by automobile 
from the Holland Tunnel entrance and 
the terminal of the high-level viaduct 
which connects Jersey City with New- 
ark. Provision has been made for auto- 
mobiles to drive out to within a few feet 
of the offices and waiting rooms. 

Because of the greater distance be- 
tween piers on the New Jersey shore, 
there is opportunity there for a perma- 
nent float and ramp. The Metropolitan 
Seaplane Terminal is built on a large 
Navy barge, 164 ft. in length and 
moored to the north side of Pier B. The 
forward portion is devoted to an obser- 
vation deck and passenger terminal in 


carefully executed nautical design, and 
including executive offices and rest- 
rooms. Restaurant facilites are avail- 
able in the Pennsylvania ferryhouse 
nearby. 

For passenger handling, a floating 
ramp of the inclined-turntable type is at- 
tached to the side of the barge some dis- 
tance below the deck level and reached 
from the observation deck by a perma- 
nent stairway and gangplank. The ramp 
is so ballasted that the inclined portion 
of its deck containing the turntable is 
inclined at an angle of approximately 15 
deg. and a circular turntable, planked 
with wood and having a diameter of 
about 25 ft., is installed on the inclined 
portion of the ramp surface. The turn- 
table moves through an arc of 360 deg. 
and is manually operated by a crank- 
handle transmitting the drive through 
an ordinary automobile differential 
gear. A ramp and turntable having 
some of these features were designed 
some time ago by B. V. Korvin- 
Kroukovsky, chief engineer of Edo Air- 
craft Corporation. 

Service facilities 

In the service section of the barge, to 
the rear of the passenger deck, another 
method of handling seaplanes is pro- 
vided. The seaward side of the barge 
has been cut away and a long inclined 
ramp provided on which the plane can 
be hauled out on dollies or a handling- 
truck. Complete service facilities and 
a supply of gas and oil are now provided 
for visiting planes. Ample water area 
for mooring ships is also available. 

There is an advantage in a landing 
area on the New Jersey shore in that it 
is far removed from the main channel of 
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the Hudson and therefore less likely to 
be handicapped by traffic congestion. 
Even the seaplanes having the New 
York shore for their objective are more 
likely to find clearer landing space off 
the Jersey shore and to taxi over to the 
New York terminal. Prevailing winds 
during the months of May to Septem- 
ber are southerly and south-westerly, so 
that take-offs during the busiest months 
of the year can be made down the bay, 
where the traffic is lighter than to the 
north of the terminal. The ramp and 
floats are located well out of the current, 
which in any case never exceeds \3 

Commutation and charier 

In addition to its operation of the new 
seaplane base, Marine-Air Transport 
Company also plans to operate commu- 
tation and charter service to several 
summer resorts, including the New Jer- 
sey and New York lakes and certain 
of the seashore resorts. A Continental- 
powered Waco cabin plane on floats has 
been purchased, and is already being 
used extensively in charter service. The 
company also owns and very shortly will 
place in operation two of the Savoia- 
Marchctti flying boats (two 550 hp. 
Isotta-Fraschini engines) which are 
similar to those used by General Balbo 
on his recent flight. Officers of the 
company are Edwin R. Closs, president, 
Rodney H. Jackson, operations manager 
and chief pilot, F. H. Colby, traffic man- 
ager, and F. R. Becker, terminal man- 
ager. 

Marine-Air Transport plans to oper- 
ate during the fall and during the win- 
ter months, with the ultimate objective 
of all-year service and' commutation fa- 
cilities between its metropolitan base and 
the lake resorts. Arrangements already 
have been made for outlying terminal fa- 
cilities at these places, and several new 
services are planned for next spring. 
Subway to summer resort 

These two efforts mark the first seri- 
ous attempt to provide permanent land- 
ing facilities in the heart of New York 
City or within a few minutes travel by 
subway from the city's center. They 
appear to offer attractive possibilities, 
and they are of special interest for their 
part in the effort that is being made to 
bring the more remote summer resorts 
closer to metropolitan New York and to 
make air commutating an established 
fact. Many other cities — Chicago, Mil- 
waukee, Boston, Seattle, and Detroit 
come to mind as good examples — may 
be able to do the same thing with sea- 
plane services of their own. Still others 
— Los Angeles, for instance — can run 
commuter schedules to resorts with 
landplancs, and it would be well worth 
while in many cases for resort hotels 
and real estate interests to subsidize 
such operations. 
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Seven days 
of had weather 


Record of Wiley Post's Round-the-W orld Flight 


minutes after taking ofl 
Floyd Bennett Field on his 
d-breaking solo flight around 

first taste of blind flying, but conditions 
improved until he was half-way across 
the ocean. From that time until the 
last half of the last leg of the flight the 
weather was almost continuously bad. 
He characterized the seven days as the 
worst collection of weather in all of his 
long flying experience. Such a flight 
provided an excellent opportunity to 
prove the usefulness of the various 
special devices installed on the Winnie 
Mae, including the variable-pitch pro- 
peller, automatic pilot, and radio 
compass. 

Through the installation of a mani- 
fold pressure gage to determine horse- 
power output of the engine at high alti- 
tudes it was possible to check on the 
performance of the variable-pitch pro- 
peller, and it was found that air speed 
could be increased at high altitudes 
while the engine's power output re- 
mained constant. At 15,000 ft. a cruis- 
ing Speed of 200 miles per hour was re- 
ported. A number of pitch settings 
were used and were selected to a nicety 
and the full range of variation was re- 
quired. The problem of takeoff with a 
full load of fuel was also materially 
simplified. 

Installation difficulties in the form of 
a leaking hose connection in one of the 
hydraulic pressure lines rendered the 
automatic pilot inoperative for the most 
part in the first stages of the journey, 
but the tube joint was silver soldered 
in Russia and from that time to the end 
of the flight the automatic pilot func- 
tioned perfectly. Complete exhaustion, 
however, did not overtake Post until the 
last leg of the flight, during which he 
got several brief snatches of sleep and 
depended completely on the automatic 
pilot to guide the ship. An improvised 
alarm consisting of a piece of string 
looped around his finger and attached to 
the control stick was rigged up as a 
warning device to awaken him if the air- 
plane should encounter rough weather. 
In order to provide a variety of posi- 




extension was fitted over the end of the 
stick and fastened by a set screw. This 
arrangement made it possible to fly with 
cither hand and with the flying arm in 
the most restful position and could be 
quickly detached when it was necessary 


In addition to the usual equipment for 
navigation, the Winnie Mae was 
equipped with a homing variety of radio 
compass developed and furnished by the 
Army Air Corps. While details of the 
operation of this device are not avail- 


o the broadcasting s' 


Radio an aid 

Particular assistance was rendered by 
stations VOWR, St. Johns, Newfound- 
land ; G2LO, Manchester, England ; 
CFAC, Calgary; CJCA, Edmonton, and 
CKY, Winnipeg, Canada, and WBBM. 
Chicago, all of which arranged special 
broadcasts of weather information. In 
the run from Khabarovsk to Fairbanks 
broadcasts were arranged by three sig- 
nal corps stations at Teller, Nome and 
Hot Springs. The broadcasts of the 
British Meteorological Bureau informa- 
tion by G2LO, Manchester, were par- 
ticularly helpful in the transatlantic sec- 


tion of the trip and were picked up 
after passing Cape Race. 

The engine was the regular power 
plant of the Winnie Mae modified to 
conform with S1D1 Wasp specifications 
of 550 hp.. and with 6:1 compression 

Size 8 carburetor for economy, and 
equipped with thermocouples "as in the 
previous flight. A 10 to 1 blower gear 
ratio was used in the supercharger im- 
peller. For purposes of economy a hot- 
air stove was installed on the exhaust 
manifold to heat the front end of the cn- 

provided for the blower section to keep 
it at constant temperature and to avoid 

Few fundamental changes were made 
in the internal arrangement of the Win- 
nie Mae. A tail tank was installed in 
the space formerly occupied by the navi- 
gator, bringing the capacity up to 650 
gal. of fuel, and an arrangement was 
made whereby gasoline could be pumped 
into the tail tank to help get the tail 
down in landing. Each leg of the 
journey was concluded with a generous 
reserve supply of fuel. 

External changes in the Winnie Mae 
included a decrease in incidence of the 
wing even greater than that employed 
in the previous round-the-world flight, 
and a special landing gear in which a 
triple shock cord was substituted for the 
usual oleo strut. 

Ethyl fuel was standard. In Russia, 
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EDWARD P. WARNER, Editor 


World wide markets 

T HIS ISSUE of Aviation is frankly devoted to 
the endeavor to find new markets for American 
aeronautical products. In order that such an endeavor 
may be worth while, certain conditions must be met. 
The products must be good enough to maintain the 
market on their own merits after an opening has once 
been found for their acceptance on a trial basis. They 
must be adapted to the conditions that they will have to 
encounter in foreign fields. And finally, but by no 
means least in importance, there must be an open mar- 
ket and a willingness to allow foreign trade to exist. 
. Upon the first points we have enlarged at length in 
the opening pages of this issue. We have reviewed the 
highest spots in the record of experience with Amer- 
ican airplanes and engines and accessories under for- 
eign flags. We have indicated some of those special 
features of American operating conditions which 
require the American manufacturer, if he is to succeed 
at home, to develop a product capable of standing for 
all the forms of hard service and abuse to which it 
would be subject in any other part of the globe. 

But the third of our indispensable conditions, the 
one that relates to the existence of an open market and 
of a free flow of international commerce, we have not 
so far touched. At that point we must address our- 
selves particularly to our foreign readers. It is the 
responsibility of the American industry to build an 
article that deserves to be sold abroad and that will give 
satisfaction if it is so sold, and then to offer it at a 
fair price. All that would be of no avail, however, if 
the potential foreign purchaser has already made up his 
mind to do his buying on purely nationalistic lines, or 
if barriers have been put in the way of free commerce. 

We of Aviation start with a frank recognition that 
trade between America and Great Britain or Italy or 
Japan must be as much a matter of mutual exchange as 
the trade between New York and Kansas. When we 
undertake to stand behind the efforts of the American 
industry to find a foreign market for its products we 
recognize without question the necessity of finding a 
market here for foreign products received in exchange. 
That is the obligation at once of good neighbors and 
of intelligent business men. It is not affected by tem- 
porary variations in prices or wage rates or by fluctua- 
tions of the gold value of currencies. 

Such matters as those will adjust themselves if gov- 


ernments will give them a chance. Fair competition 
will enable every industry to find its own level. What 
we shall always object to, whether it happens in Amer- 
ica or on the other side of the world, is a disposition 
to set up artificial barriers to trade by such devices as 
disputing about the lack of absolute identity of the air- 
worthiness rules of the nations concerned. 

We have long advocated, and the representatives of 
the American government have repeatedly endeavored 
to secure, general reciprocal agreements with other na- 
tions providing for mutual recognition of each other's 
standards and for mutual admission of each other’s 
products. Such agreements have been concluded in a 
handful of cases. In other instances, however, an ap- 
parently infinite series of technical obstacles have arisen. 
We cannot know all the facts in every such instance, 
but we do know that the whole record in the case makes 
it absurd to suppose that American aircraft and the 
parts that enter into them are unsafe, or that the stand- 
ards of safety are any lower in America than any- 
where else in the world. To exclude American products 
from the market of any nation because they happen to 
have been inspected by the representatives of the 
Department of Commerce instead of by the officials of 
the nations concerned is a palpable absurdity, and a 
check upon international trade far more serious than 
those introduced even by the most stringent quotas. 
Unless the ultra-nationalism that has afflicted some 
countries, and that has seized upon every possible occa- 
sion for making the way of the foreign manufacturer 
hard, can be checked any attempt to promote foreign 
trade becomes a hollow mockery. 

We of Aviation feel some confidence that a consid- 
erable number of the products of the American aero- 
nautical industry are so good that there is a definite 
need for them in foreign countries, and we want to 
see conditions set up that will at the same time make 
it possible for our products to go where they can be 
useful and where they are wanted, and for foreign 
products that may particularly fit some requirement of 
our own to come freely into our own service. Where 
the aeronautical market is an open one American goods 
have made a place for themselves, and their place grows 
in importance as rapidly as their qualities become 
known. Where there is no open market, a growing 
volume of impatience is being shown by those who have 
determined by careful study that they want American 
aircraft or engines or accessories, and who find them- 
selves denied the privilege of buying them. 
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NEWS OF THE 


MONTH 


Lights out for economy 

T O CO-OPERATE with the Federal 
Government in its economy policy, 
the Aeronautics Branch called a meeting 
on Aug. 15 at Washington between the 
Airways division and representatives of 
users of the airways to face the prob- 
lem of meeting the reduction in airways 
maintenance allowance to $4,347,500 for 
the current year. (The all-time high 
for all airway purposes was a $9,000,000 
appropriation in 1932) Rex Martin, 
assistant director for airways, announced 
that already a saving of approximately 
$500,000 had been accomplished by 
economies in the Regulations, Airways, 
and Development divisions, and that the 
elimination of 73 landing fields alone 
had resulted in a net reduction in operat- 
ing expense of $135,900 
Among Mr. Martin’s detailed pro- 
posals: rearrangements of lenses in 
double-ended 36-in. beacon to provide 
alternate white and colored flashes, doing 
away with course lighting — approved 
and effective immediately; consolidation 
of E.A.T.’s coastal and inland routes 
from Richmond to Greensboro, by elim- 
inating lights and fields between Rich- 
mond and Florence ; substitution of 500- 
watt bulbs for the 1,000-watt now used 
on revolving beacons (found by test to 
leave a wholly satisfactory beam inten- 
sity) : boundary lights on all intermed- 
iate landing fields having permanent 
keeper personnel to be lighted only upon 
request, or when a plane is heard flying 
in the vicinity; radio ranges to be shut 
down and operated only when ceiling 
and visibility are bad ; 1,231 miles of air- 
ways lighting to be saved by closing down 
the routes: Pucblo-Denver. Pasco-Spo- 
kane, San Antonio-Brownsville, New Or- 
leans-St. Louis, St. Louis-Chicago, New 
Orleans-Atlanta, and Chicago-Rockford- 
Lonc Rock ; suspension of 2,000 miles of 
teletype circuits. The operators have 
been asked to make suggestions for any 
changes which might effect the same 
savings with less damage to the service. 
Regulating regulations 
Outstanding among the changes which 
the Aeronautics Branch is making for 
the purpose of reducing air regulation 
service expenditure for the current fiscal 
year are: permanent assignment of in- 
dividual inspectors to 45 cities and 
concentration of license applicants at 
these places ; consolidation of the two in- 
spection district bases at Roosevelt Field 
and Camden Airport into one district, 
with Floyd Bennett Field (Brooklyn) as 
headquarters: discontinuance of the 
maintenance base at Bolling Field, 


Washington, D. C. ; and complete segre- 
gation of airline inspection. 

Under the new policy the Supervising 
Aeronautical Inspector in charge of a 
district will assign each inspector to a 
city within the district territory. Ap- 
plicants for licenses and renewals will 
be required to contact the inspector — 
any traveling to be done hereafter will 
be done by the applicant. 

Due to the fact that there are an in- 
sufficient number of inspectors for all 
important air centers, some will be 
assigned to make periodic tours away 
from their own headquarters, staying a 
day or two each month at other key 

Requirements have been broadened in 
respect to the relicensing of repaired or 
rebuilt aircraft through a new regula- 
tion that upon approval of a licensed 
mechanic the repaired plane may be 
flown, without passengers, to the near- 
est inspector for inspection and re- 
licensing. 

Changes in personnel in this division 
find George E. Gardner the new chief 
of the Inspection Service; Joseph S. 
Marriott, former chief inspector, suc- 
ceeds as supervising aeronautical inspec- 
tor at Los Angeles Charles A. Rowe, 
who is transferred to a similar post at 
Dallas; C. A. Charles of Camden, N. J-, 
and R. I. Haz?n of Dallas, supervising 
inspectors at Camden and Dallas re- 
spectively, become school inspectors. The 
inspection district headquarters wilt he 
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located at New York, Los Angeles, At- 
lanta. Detroit, Chicago, Kansas City, 
Mo., Dallas and Oakland. 

Extending student privileges 

Private flying restrictions will be 
greatly relaxed by the Aeronautics 
Branch’s action in abolishing the solo 
pilot license. This means to the student 
pilot that from the day he receives his 
student permit until he has logged 50 
solo hours and is ready to complete the 
required flight and written tests for his 
private license, he need never see a de- 
partment inspector. The solo licenses 
now being held may be retained until 
expiration date, at which time they must 
be exchanged for the student license or 
the test taken for the private. 

For the purpose of ascertaining the 
distance required by each type airplane 
for landing, tests of various types of 
civil aircraft are being conducted at 
Roosevelt Field by the Department of 
Commerce. In order to be eligible for 
license, civil aircraft are required by 
the department to remain within certain 
specified landing speeds, but landing 
runs have not been fixed. 

Extending its check on the number of 
accidents in scheduled air passenger op- 
eration, the Aeronautics branch has 
issued an order that all forced landings 
caused by bad weather or mechanical 
failure be reported to the department. 

The Automotive division and the 
Aeronautics Trade division of the Bu- 
reau of Foreign and Domestic Com- 
merce have been consolidated into one 
division to be known as the Automotive- 
Aeronautics Trade division. A. W. 
Childs, former head of the Automotive 
branch has been placed in charge. Leigh- 
ton Rogers, former head of the Aero- 
nautics division, resigned some time ago 
to accept the executive vice-presidency 
of the Aeronautical Chamber of 
Commerce. 

Postmaster Farley acts 

By authority of President Roosevelt's 
Executive Council, action has been taken 
by Postmaster General Farley directing 
the use of the air mail for all but the 
most urgent government messages. In 
a message to all federal department 
heads, Mr. Farley called attention to 
the facilities offered by the Post Office 
department for rapid transportation of 
mail by air and enclosed a table showing 
the speed of communication between 
Washington and a score of the more im- 
portant cities of the country. 

An additional reduction of $1,000,000 
in appropriations from the $15,000,000 
allowed domestic air mail for the fiscal 
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year has been made by the Post Office 
Department, making a total reduction 
of $5,460,000 from the 1932 appropria- 
tion of $19,460,000. 

Protest 

A number of Chambers of Commerce 
and other business organizations have 
protested against the impending air mail 
service curtailment. Most recent to take 
up the bludgeon is the Merchant's Asso- 
ciation of New York, which in a letter 
to Postmaster-General Farley denom- 
inated as short-sighted economy the pro- 
posals to restrict facilities for rapid air 
mail deliveries. 

MUl-year statistics 

The mid-year statistics have arrived, 
and the Aeronautical Chamber of Com- 
merce reports scheduled airlines operat- 
ing in the continental United States 
carried a total of 229,075 passengers 
during the first six months of this year, 
an increase over the previous “banner" 
year of approximately 6,000 passengers. 
Average flights this year were longer 
and the passenger-miles amounted to 
73,277,579, an increase of 28 per cent 
over the 57,654,217 in the first half of 
1932. Air express with 813,353 lb. 
carried in the six months showed a gain 
of 21 per cent Air mail poundage, still 
suffering under its high rate, closed the 
six-month period with a 16 per cent 

Widespread improvement is reflected 
in the reports from United Airlines, 
which carried over 15,000 passengers in 
July; TWA, with an increase in pas- 
sengers of 55 per cent in one month: 
American Airways, — 13,917 passengers 
in July; and Eastern Air Transport, 
registering an average of 220 passengers 
daily for July. 

American-operated airlines flew 25,- 
862,120 miles in the first half of 1933 
with a record of only two passenger 
fatalities. The total number of acci- 
dents was 48, of which five were fatal, 
but in only two cases were passengers 
involved. 

Truce 

Secretary of Labor Frances Perkins 
was pleased when through a 30-day truce 
a threatened strike of airline pilots was 
postponed by the executive council of 
the Air Line Pilots’ Association pending 
a thorough investigation with respect to 
wages and discussions between airline 
officials and representatives of the pilots. 

Pan American trade 

The Postmaster-General directly at- 
tributes recent increases in the flow of 
trade and commerce between the Ameri- 
cas to the foreign air mail service, and 
reports that during June, ordinarily a 
slow month for export activity, the main 
trans-Caribbean route of Pan American 
Airways showed the United States 
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Treasury a net profit of 12 cents per 
mile. Of the current mail volume, 94 
per cent represents business correspond- 
ence, and 78 out of every 100 passengers 
are business travelers. During 4i years 
of operation the line has carried 203,000 
passengers. 

A recent Treasury decision permits 
the senatorial committee investigating 
foreign and domestic ocean and air mail 

the contractors. 

Close upon Mr. Farley’s statement 
concerning the increase in Pan Ameri- 
can trade, Juan T. Trippe, president of 
the Pan American Airways announced 
that his company has ordered $5,000,000 
to be spent in the next four years on 
development work. $1,000,000 will be 
employed immediately for a new air 
base at Miami, Fla. Large flying boats 
and other aircraft will consume the 
other $4,000,000 appropriation. The 
new equipment will be put in service on 
the present Pan American system and 
on the proposed route to Europe which 
Col. Lindbergh is now surveying. Im- 
mediate employment of 3,000 men will 
be necessary to take care of this ex- 
pansive program. 

Airport progress 

To complete necessary repairs and im- 
provements on the Newark Airport, 
Mayor Meyer C. Ellenstein of Newark 
will ask the NRA for $90,000 ... A 
petition for the designation of Floyd 
Bennett Airport as the official air mail 
base for New York City has been sent 
to Postmaster-General Farley by John 
McKenzie, commissioner of docks, which 
operates the city airport . . . New air- 
ports under way are: De Leon Springs, 
Fla., ready for use Oct. 1 ; Crescent City, 


Cal. ; Bath, N. Y. ; Belle Fourche and 
Rapid City, S. D. ; Brielle, N. J., opened 
Aug. 1. 

More contracts 

Awarded to the Pennzoil Company by 
United Air Lines, a contract for 300,000 
gal. of lubricating oils — a year’s supply. 
TWA has renewed with the Texas Com- 
pany its entire gasoline and oil require- 
ments for the coming year. The Good- 
year Tire & Rubber Company in Akron 
has completed and delivered to the 
United States Navy 225 Navy life rafts, 
as standard equipment on airplanes based 
on carriers or used for over-water 
flights. 

Over Greenland’s ice-cap 

Time-tables of trans-Atlantic airlines 
using the northern route will include 
the names of Holstenborg, Christian- 
shaab or Godthaab on the west coast 
and Angmagsalik, Scoresby Sound, or 
Ella Island on the east coast of Green- 
land, if the itinerary of the survey flight 
being made by Colonel and Mrs. Charles 
A. Lindbergh is any indication. En- 
route to Reykjavik, Iceland, these have 
served as bases for the survey flights 
(including a 700-mile trip across the 
island's notorious inland ice-cap with 
its 9,000-ft. peaks) which they are mak- 
ing for Pan American Airways. 

Three continent record 

Landing at Rayak, Syria, on Aug. 7 
after a non-stop flight from Floyd Ben- 
nett Airport in New York, French pilots 
Paul Codos and Maurice Rossi set a 
new world’s straight line distance record 
for airplanes. Distance, computed by 
the Navy Hydrographic Office according 
to new F.A.I. rulings, was 5,630 miles, 
exceeding by almost 300 miles the previ- 
ous record made by Squadron Leader 
Gayford and Flight Lieutenant Nich- 
oletts of the Royal Air Force. The 
Bleriot monoplane, powered with a 500 
hp. Hispano-Suiza engine equipped with 
a special four-blade propeller and carry- 
ing a radio set, was in the air almost 
56 hours. A 1,770-gal. fuel supply was 
expected to carry it to Karachi, India, 
but battle with North Atlantic storms 
proved too expensive of gasoline. 

Air legions return 

When two weeks of waiting brought 
no prospect of fair weather between 
Shoal Harbor, Newfoundland, and Va- 
lcntia, Ireland, General Balbo led his 
air fleet home across the Atlantic via al- 
ternative southern route to the Azores 
and Portugal. After a week’s rest in the 
waters off Floyd Bennett airport while 
their crews received the city's welcome, 
the 24 Italian flying boats had proceeded 
to Shediac, N. B., and Shoal Harbor, 
without incident. A 1,400-mile flight to 
the mid-Atlantic island which the NC- 
4 first put on the airway maps in 



1919, a shorter hop to Lisbon, Portugal, 
and the air legions were off on the last 
lap to the home base and the acclaims 
of II Duce and the Imperial City. 
Twenty-three ships made the round trip 
to Chicago, one having crashed in land- 
ing at Amsterdam, outward bound, 
another at the takeoff from the Azores 

Air races 

With the end of the trans-oceanic fly- 
ing season in sight, the International 
Air Races, featuring the 21st running 
of the Gordon Bennett Balloon Race, 
dominates the air sportsman’s horizon. 
Already entered as contenders for the 
Bennett Trophy which will be defended 
by the 1932 winner, Lt. Comdr. T. G. W. 
Settle, U.S.N., are representatives from 
Poland, France, Belgium, Germany, the 
U.S. Air Corps entry under Lieutenant 
W. J. Paul of Langley Field, Va., and 
the third American entry piloted by the 
veteran contender Ward T. Van Orman. 
High lights of the program of heavier- 
than-air events for which $35,000 prize 
money has been guaranteed and which 
has N.A.A. sanction will be the 200-mile 
Chicago Daily News Trophy Race for 
which the qualifying speed is 225 m.p.h. 
and the Labor Day Free-for-all for a 
$10,000 cash purse and a trophy posted 
by Frank Phillips, president of Phillips 
Petroleum Company. No list of en- 
trants had been published, but several 
’ ' ’ missed the National 


Air Raci 


expectec 


Dr. Hugo Ecke 
try again, when he brings the Graf 
Zeppelin to the World’s Fair the latter 
part of October. The Graf will leave 
Friedrichshafen, Germany about Oct. 14 
and proceed to Chicago via South 

India’s sporting classic, the annual 
700-mile race for the Viceroy’s Chal- 
lenge Trophy, will start from Delhi in 
February. 

The annual International good-will, 




air pageant at Montreal was held Aug. 
19-20, with 50 airplanes from Roose- 

to participate. Unfavorable weather 
checked the ambitious program which 
had been arranged. 

After many months of careful prepara- 
tion, the final arrangements have been 
completed for the National Charity Air 
Pageant at Roosevelt Field, L. I., Oct. 
7 and 8. Air races, aerial treasure hunt, 
aerobatics, military maneuvers, aerial 
bombardment, bomb dropping, Montreal 
contenders for the International Flying 
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lvirs. Franklin Delano Roosevelt is 
honorary chairman. 
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Only a flee! 


in the black 


received. Aviation Corporation’s < 
solidated net profit of $321,057 for 
six months ended July 30 is the firs 




its history, March being the first month 
of profitable operation. During the cor- 
responding period of 1932 the company 
lost $2,565,371. Current assets at the 
mid-year amounted to $11,154,945, of 
which $9,738,282 was in cash, govern- 
ment securities or the equivalent, and 
an additional $770,704 in general mar- 
ket securities. Current liabilities were 
$368,081, a ratio of about 30 to 1. The 
profit was about 12 cents on each of 
2,762,000 shares of common stock out- 
standing. 

The operations of Curtiss-Wright 
Corporation and its subsidiaries during 
the first half of the current year netted 
$428,073 after depreciation, taxes, inter- 
est and other charges, or 38 cents on 
each of 1,142,611 outstanding Class A 
shares, which earned only 3 cents each 
in the first half of 1932. Practically 
all profits resulted from second quarter 
operations, which earned $423,320 as 
compared with a net loss of $269,655 
in the second quarter of last year. 
Wright Aeronautical Corporation,’ one 
of the company's principal subsidiaries, 
made a net profit of $430,481 after taxes 
and other charges in the first of the 
year, $325,097 of which was earned 
in the second quarter. Figures for the 
corresponding periods of 1932 were 
$366,590 and $31,866 respectively. 

Largest per share earnings for the 
six months period were reported by 
United Aircraft and Transport Corpo- 
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yielded about 50 cents on each of 2,086,- 
671 shares of no par common stock 
outstanding after deduction had been 
made for preferred dividend require- 
ments. Earnings in the first half of 
1932 totaled $944,306. Profits from op- 
erations during the second quarter of 
this year reached $848,258, or 35 cents 
each on outstanding common shares, as 
compared with $502,861 in the same 
period last year. 

To minority stockholders of its sub- 
sidiary, National Air Transport, United 
Aircraft has made an offer to acquire 
any or all of the outstanding shares for 
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$20 a share. Only 8,000 shares of the 
650,000 shares of N.A.T. stock have 
not yet been acquired by the United. 

Depreciation charges ate up the 
$67,277 profit from the operations of 
North American Aviation and its wholly 
owned subsidiaries during the first half 
of 1933. Amounting to $214,928, they 
caused a net loss of $147,651 for the 
period. Inclusion of the company’s 
equity in the net profit of a subsidiary 
not consolidated, but in which a major- 
ity stock interest is held, would reduce 
the loss to $104,756. These figures 
represent the results of the operations 
of North American Aviation as actu- 
ally constituted during the six months 
just past. The company as it existed 
in the first half of 1931 lost $196,688. 

More 1932 reports 

The annual reports for 1932 which 
continue to come in are of another 
order. Curtiss-Wright Airports Corpo- 
ration, subsidiary of Curtiss-Wright 
Corporation, lost $650,227 after charges 
of $110,900 for depreciation and amorti- 
zation of leaseholds. However. 1931 
losses, after deduction of $370,878 for 
similar charges, totaled $743,902. 

National Parks Airways’ 1932 net 
income of $33,101 compared with its 
1931 earnings of $80,384. 

Sales pick up 

Many companies during the past 
month show an encouraging increase in 

For transport work, the Army is now 
taking delivery of ten Bellanca Air- 
cruisers, powered with geared “Hornet” 
650 hp. engines. 

The Stinson Aircraft Corporation re- 
ports shipment of $188,000 worth of 
single and tri-motored planes to buyers 
in this country and Central and South 
America in June, with orders amount- 
ing to $90,000 still on hand. 

Waco deliveries continue upward. 
Among recent purchasers are Henry 
Dupont of Wilmington, Del., and Senor 
Francisco Mendez Concalves, director of 
civil aviation for the Argentine, both 
of whom took cabin planes. 

F. A. Galligan, Fairchild West Coast 
factory representative, received shipment 
of a carload of 22’s and 24's, recently, 
three of the airplanes being for imme- 
diate delivery. 

Kinner Airplane and Motor Corpora- 
tion reports shipment of a substantial 
order of engines to Mexico, and orders 
for engines and for the Kinner low- 
wing sportster have necessitated dou- 
bling the factory personnel. Consoli- 
dated Aircraft has delivered six Kinner- 
powered Fleets to the Mexican Govern- 


Aeronautics abroad 

Italy has taken a highly original step 
by decreeing that commercial and public 


airplanes and engines after completion 
of a specified number of hours in the 
air shall be condemned. The decree 
states that an airplane of metal con- 
struction shall be condemned after 1,500 
hours. The life of an engine is placed 
at 2,000 hours. [Many airlines in many 
countries have operated planes far be- 
yond this period without the slightest 
deterioration. — Ed.] In exceptional 
cases an airplane or engine many con- 
tinue in operation, providing they pass 
a rigid test, for an additional length of 
time equal to one-tenth of the allotted 

The Government of Nicaragua is re- 
ported to have contracted with an Italian 
company— name yet unreleased— for air 
mail and passenger service throughout 
the republic. Approximately one million 
dollars will be spent in improving air- 
ports in Turkey during the coming year. 
The money will be raised by lottery by 
the Aviation League, which has been 
given the exclusive right to conduct 
lotteries in Turkey. Regular air serv- 
ice between Glasgow, Scotland and Bel- 
fast, Ireland, has been put in operation. 

made planes opened a commercial air- 
line between Shanghai and Canton, 
China, July 15. Eight passenger Junk- 
ers planes are being used on the newly 
established daily airline service between 
Durban and Johannesburg, South 
Africa. Daily air service was inaugu- 
rated between Berlin and Rome, with 
stops at Venice and Munich, during 
July. German civil aviation, under Air- 
Minister Herr Herman Goring, plans 
complete lighting of the airways and 
equipment of all planes with blind flying 
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Bigger seppelin 

Germany’s newest and largest dirig- 
ible, the LZ-129, with a diameter 34 ft. 
more than that of the Graf Zeppelin and 
a length of 812 ft., will be ready for 
service next year. It will be the world’s 
largest airship, with accommodations for 
50 passengers, and a speed of 80 or 90 
m.p.h. Though the motors have not 
vet been selected, it is certain they will 
be Diesels. 

Before 40,000 persons at Soldiers’ 
Field, Chicago, Lt. Comdr. T. G. W. 
Settle successfully took off on his pro- 
posed stratosphere flight, only to land 
again within a short time because of the 
gas escape valve's refusal to close after 
being opened. Descending in the night 
to land on nearby railroad tracks, Com- 
mander Settle was fortunate to find that 
only the gondola had been injured. He 
will try again upon conclusion of the 
international balloon race in which he is 
to be a contender. 

About the same time, Belgian physi- 
cist Cosyns’ stratosphere balloon was 
severely damaged by an explosion. 

Soaring 

Sixty-two soaring planes participated 
in the fourteenth German soaring meet 
at the Wasserkuppe, Aug. 2-10. Of the 
62, all except five had dihedral angles of 
12 deg. or over. The American soaring 
meeting at Elmira, afflicted by persistent 
calms, ended without approaching last 
year's record. Longest flight, 18 miles, 
by A. F. Dupont. 

“Fill her up?” 
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crease considerably if plane owners 
could purchase gas and oil at minimum 
price, Capt. Al. Williams for the Gulf 
Oil Company has established the first 
such station on a field purchased by the 
company near Hicksville, L. I. Hangars 
are not part of the equipment — merely 
a gas station, a wind cone and a mowed 
field. The current price of fuel is dis- 
played on a sign large enough to be 
read from 2,000 ft. altitude. 

Airlines 

Flying schedules have been speeded 
up by United between New York and 
Kansas City and points in Oklahoma 
and in Texas by better connections at 
Fort Worth and Dallas. American Air- 
ways, by lighting the New York-Buf- 
falo route, is ready for day-and-night 
service between New York and Chicago. 
Celebrating its fifth anniversary, Na- 
tional Parks Airways extended its line 
by 210 miles from Butte to Billings, 

Between Boston, Mass., and Bangor, 
Me., as a subsidiary of the Boston and 
Maine Railroad, a year-round air serv- 
ice was inaugurated Aug. 11. Amelia 
Earhart, with Paul Collins, former vice- 
president in charge of operations for the 
Ludington Lines, is in charge of the 
new service. Stinson tri-motors are 
used on a five-a-day schedule express 
to Portland, two going through to Ban- 
gor with intermediate stops. The sched- 
ule operated to make connections with 
Boston & Maine trains, has no mail 
contract. Another railroad entering into 
the aviation field is the New Haven, 
co-operating with the Island Airways 
Service. See page 292 for full account 
of this operation. 

Effective Aug. 21, 1933, in California, 
a law requiring all intrastate aircraft 
operators to conform to the require- 
ments laid down by the Department of 
Commerce for interstate transport oper- 

Personnel 

W. A. Patterson has been elected 
president of the operating companies of 
United Air Lines. New vice-presidents 
of United Air Lines are D. B. Colyer 
and Thorp Hiscock in the respective 
capacities of vice-president in charge of 


Alan Winslow, war ace, author, 
and air transport executive, age 37, 
died at Water Street Hospital, 
Ottawa, Canada, Aug. 15, as the 
result of an accident. Captain 
Winslow, a member of the 94th 
Aero Squadron, was the first Amer- 
ican flier to bring down a German 
in the War. 

For several years prior to his 
death he had been associated with 
the Foreign Department of Pan 
American Airways. 


operations and director of radio and 
communications. Frank Caldwell will 
succeed Mr. Colyer as manager of Boe- 
ing operations. 

Elected also was Carl L. Egtvedt to 
presidency and general manager of the 
Boeing Airplane Company, Seattle, 
Wash., Erik H. Nelson from sales man- 
ager to vice-president in charge of sales, 
and Gardner W. Carr to vice-president 
in charge of manufacturing. 

Rear Admiral Richard E. Byrd, a 
member of the National Aeronautic As- 
sociation since its organization, has been 


E SEE by the papers that a new 
pickup device has been developed 
and demonstrated, by means of which 
an airplane in flight can pick up pack- 
ages from the ground. According to re- 
ports a carton of eggs was picked up 
several times without breaking a single 
shell, to demonstrate the effectiveness of 
the machine. As the device apparently 
works entirely automatically and doesn't 
depend on the skill of the operator we 
are afraid that it isn’t going to be very 
popular with future aerial expressmen. 
If they have the psychological outlook 
of their railroad predecessors they just 
won’t be getting any fun out of life if 



they can’t damage at least a quarter of 
the contents of every package they 
handle. 

Reading further, however, we find 
that packages are delivered back on the 
ground by dropping them into a chute of 
some sort. This may be the saving 
feature of the machine, for — think of the 
thrill the aerial expressman could get 
out of dropping your package into the 
next county and from about 5,000 ft. 

Of course luck — well-managed luck, 
does play some small part in most suc- 
cessful ventures. In Wiley Post’s amaz- 
ing solo flight around the world he was 
very lucky to have a new propeller avail- 
able when he needed one in Alaska. He 
was much luckier than a friend of ours 
who was flying in one of the OX-5 en- 
gine races which were so popular at the 
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elected its vice-president. He succeeds 
Amelia Earhart, who resigned some 
time ago. Clifford W. Henderson has 
resigned as member of the Association 
Contest Committee and will be succeeded 
by Major R. Gilpin Ervin of the Shell 
Oil Company. 

Dr. Jerome C. Hunsaker has accepted 
the appointment as head of the depart- 
ment of mechanical engineering of the 
Massachusetts Institute of Technology 
and resigned his position as vice-presi- 
dent of the Goodyear-Zeppelin Corpora- 


air races a few years ago. As is usual in 
the case of all racers he was still adding 
fairing to the fuselage as he taxied up 
to the starting line. As they warmed up 
the engine it was found that the pro- 
peller was pitched too high, so that the 
engine was not up to its normal ground 
r.p.m. A friend of his, who was watch- 
ing the preparations, said, "I have just 
the prop you want. We have just ten 
minutes before the race starts. You start 
undoing those hub nuts and I'll run up 
and get it for you." By frantic and hec- 
tic work they managed to get the new 
propeller screwed down tight just as the 
starter was giving the flag to the first 
ship off. The mechanic pulled the pro- 
peller through, got the engine started 
and the pilot opened it up wide — and 
found it just an even hundred r.p.m. 
less than the first propeller! "Thanks, 
Pal, Thanks," said our friend as he 
opened the throttle and lumbered across 
the starting line. 

The Intrepid Aviator has just re- 
turned from a visit to the Century of 
Progress exposition at Chicago. One of 
the large manufacturing companies has 
an old locomotive mounted alongside of 
their newest transport airplane, and, ac- 
cording to The Intrepid Aviator, several 
representatives of competing airplane 



manufacturers are posted just outside 
of the exhibit to explain to visitors 
that the locomotive is the last year’s 
model of the same ship and that the only 
difference between the two is that a 
retractable landing gear and a little 
fairing have been added. 


SIDE SLIPS 

By Robert R. Osborn 
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TRANSPORT 

Operations and Traffic Management 


Personality for planes 

T O THE rail traveling public many 
crack trains are referred to by name 
only. Thus, one does not take the 
2 o’clock to Chicago, but rather boards 
the Century. By the same token there 
are the Wolverine, the Yankee Clipper, 
the Blue Comet, the Golden Gate Limi- 
ted and dozens of others, — names to 
conjure with in current railroad history. 

A similar idea was early adopted on 
European airlines and many tourists 
speak familiarly of the Silver Wing, 
the Rayon d'Or, or the Fleche d'Oricnt. 
Domestic lines have been slow to adopt 
the scheme but recently it has cropped 
up in several places. Notable examples : 
the Morning Metropolitan and the 
Morning Midwesterner of Pennsylvania 
Airlines, and the more recent Sky Chief 
of Transcontinental & Western Air. 
Perhaps many flights might profitably 
acquire a certain degree of personality 
by abandoning such prosaic designations 
as Trip 16 or Schedule No. 22. 


An effective calling card 

A CALLING CARD which has been 
designed to contain considerable air- 
line information and still remain at- 
tractive in appearance is being used by 
traffic representatives of American Air- 
ways in the southern division. The card 
is folded so that the face is the con- 
ventional size; it contains the con- 
ventional information. The inside sur- 


faces carry a number of the company’s 
slogans, a statement about its equipment 
and an air transport map with American 
Airways routes shown in red. The rest 
of the map and most of the other letter- 
ing is in blue. This card serves as an 
interesting and novel souvenir of a 
traffic solicitation and is an effective 
medium for attracting attention. 


Boosting the air mail 

T O PROMOTE the use of air mail, 
especially to the Colonies, special 
stickers have been printed which are 
affixed to all books of stamps sold in 
post offices throughout Great Britain. 
The part of the sticker by which it is 
attached to the book carries the postal 
rate to India and to East and South 
Africa and urges the user to inquire at 
local post offices for posting schedules 
and for an air mail leaflet which is dis- 
tributed free of charge. Two small 
stickers are attached which may be torn 
off and gummed to letters to go by air 
mail. These are about 3 in. wide and 
2 in. long, printed in white letters on a 
blue background with the legend “Bv 
Air Mail — Par Avion." 


Perambulating publicity 

T HE attempt to invite airline patron- 
age by means of gaudily painted 
passenger buses operating between 


downtown offices and airports is, for- 
tunately, losing ground in this country. 
A certain amount of publicity of this 
type is perfectly legitimate but, since 
aviation has shed its side-show atmos- 
phere, the circus-wagon type of bus 
should properly be replaced by more 
dignified designs. Trucks belonging to 
airlines used primarily for transport of 
baggage and express, fall in a slightly 
different category, however, and offer 
excellent means of keeping the services 
of a transport company in the public 
eye. The trucks used by Imperial Air- 
ways between Airways House in down- 
town London to Croydon, the terminal 
field, furnish excellent examples. Not 
only do the sides of the truck carry the 
company insignia and name, but vertical 
signs on the roof and reflecting trans- 
parencies fore and aft effectively urge 
the use of the air mail and the air pas- 
senger services. 


Log book for passengers 
QINCE we have an almost endless 
list of things for which log books 
must be kept — pilots, co-pilots, stew- 
ardesses, airplanes, engines, radios, 
storage batteries, spark plugs, etc., etc., 
ad infinitum — it may be not altogether 
unfitting and improper that the airline 
passenger be given an opportunity to 
keep his own log book. On a number of 
air lines passengers entering the ship 
are handed, among other things, small 
booklets bearing the title “Skylog." The 
covers and the front pages carry the 
insignia and certain publicity matter for 
the line over which the trip is to be 
made, together with the familiar ad- 
monitions to the customer as to proper 
airplane etiquette — why an airplane 
banks, why is a bump, and other such 
useful information. In the center of 
the booklet is found the log sheet proper, 
quickly detachable — complete with perfo- 
rated edge and holes punched in the 
margin for subsequent binding. Appro- 
priate blanks are laid out to be filled in 
with names of the pilot and co-pilot, 
time of arrivals and departures, miles 
flown, weather, and even the names of 
the fellow pasengers. The balance of 
the booklet is composed of paid adver- 
tising pages. The Skylog idea was 
evolved by one S. W. Hamilton, of Los 
Angeles, who owns the copyright. It is 
issued monthly. 
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AIRCRAFT AT WORK 


Call a (flying) cop ! 

I N many cities a radio call for police 
assistance brings the guardians of the 
law to the spot by land, sea and air. 
The New York Flying Police Force, 
organized some years ago under the 
Whalen regime, has had frequent occa- 
sion to prove its merit both in the 
rescue of many persons from harbor 
waters and in the pursuit and appre- 
hension of criminals. Valuable work 
has also been performed in the study of 
street traffic. Points of undue conges- 
tion at certain hours of the day are 
readily located from the air and elimi- 
nated by the rerouting of surface 
vehicles. 

An interesting example of police co- 
operation in the recovery of a stolen 
yacht took place recently. A 42-ft, 
cruiser belonging to Russell Garrett dis- 
appeared one night from the New 
Brunswick, N. J., Yacht Club. When 
inquiries failed to locate the missing 
boat, the owner chartered an airplane 
at Hadley Field and made a thorough 
search of the coastal waters of New 
Jersey, Staten Island, New York Har- 
bor and Long Island. Within a short 
time the boat was located at anchor in 
Jamaica Bay. The searchers made a 
quick landing at Floyd Bennett Air- 
port, headquarters of the New York 
Flying Police, and presently took off in 
company with one of the police am- 
phibians. In a matter of minutes, the 
police ship landed alongside the cruiser 
and the astonished yacht robbers were 
in custody almost before they were 

Extensive tests have recently been 
undertaken by officials in the Philadel- 
phia district to determine the effective- 

Radio equipped giros were used to trace 
an automobile cross-country (presum- 
ably containing fleeing criminals) and 


a very striking demonstration of the 
probable outcome of such a chase was 
staged on Pitcairn Field at Willow 
Grove. The automobile with its steer- 
ing gear locked was made to operate 
in a wide circle in the middle of the 
field. Overhead from an autogiro 
piloted by J. Paul I.ukens, Police Chief 
Theodore Hallowell opened fire with a 
sub-caliber machine gun. At the first 
burst the body of the car was riddled 
and with the second fusillade, the vital 
parts of the motor were reached, and 
the car was stopped in flames. 


Dawn to dusk 

OME 1,300 miles traveled, with stops 

to visit dealers in seven states and in 
Canada, was the record lately hung up 
by Jerry Hadley, assistant general man- 
ager of the Auburn Automobile Com- 
pany, and W. A. Mara, vice president 
of the Stinson Aircraft Corporation, on 
sales tour. Their Stinson Model R 
monoplane cleared Detroit at crack of 
dawn and a quarter of eight found them 
over the Chicago airport. Their busi- 
ness completed, they turned the nose of 
their ship southeast, landing at In- 
dianapolis and at Louisville at 9:56 and 
at 1 1 :19 respectively. Stops were made 
at Cincinnati and at Columbus and the 
ship was down at the airport at Pitts- 
burgh at 3:50 p.m. Five fifty-eight 
found them at Buffalo from which point 
the course was laid straight across- the 
Province of Ontario to Detroit, reached 
at S:25 p.m. The plane made an aver- 
age speed of 105 miles an hour for 
fourteen hours and 48 minutes includ- 
ing all stops. 

By pre-arrangement the dealers came 
to the airports where Mr. Hadley dis- 
cussed with them plans for a selling 
campaign. To make the same trip by 
train would have required three nights 


and three days and would have cost 
$84.43 per passenger. The total cost by 
plane including gasoline and oil, de- 

tenance, came to just $39 per passenger, 
showing a net saving of two days and 
three nights and $45.43 on each. 


Antidote for hungry locusts 

A M annual bill of over $25,000,000 for 
damages to crops and vegetation by 
locusts has furnished incentive for Brit- 
ish and African authorities to co-operate 
in studying ways and means for exter- 
minating the pests. Ground methods of 
control having failed, the fight is now 
being carried into the insect’s natural 
element, the air. Experts at the War 
Office Chemical Department on Salis- 
bury Plain are studying methods for ex- 
terminating locust swarms on the wing. 
Methods are being developed whereby 
airplanes can attack the locusts and 
destroy them by releasing clouds of 
chemicals in their path. 

An interesting feature of this research 
was the importation from Nairobi, 
Africa, to London of several crates of 
insects for study in the laboratories. 
Since speed was essential to preserve the 
lives of the specimens. Imperial Air- 
ways handled the shipment, making de- 
livery in seven days. Although there 
was a certain mortality en route, there 
were sufficient live locusts delivered for 
test purposes. Wind tunnels were used 
for some of the experiments to deter- 
mine the toxic effect of various gases 
and chemicals upon the insect in flight. 


Autogiro fire patrol 

D URING the past year the State of 
New Jersey, under the supervision 
of Colonel Leonidas Coil, State Fire 
Warden, has been conducting extensive 
tests to determine the value of the auto- 
giro as a means of controlling destruc- 
tive brush and forest fires. It has been 
found that the giro is particularly 
adaptable to this type of service on ac- 
count of its ability to hover over small 
areas at low altitudes to permit a 
leisurely and detailed examination of 
conditions below. It is also possible to 
make landings in small clearings or 
other restricted areas to contact fire- 
fighting crews on the ground. The ef- 
fectiveness of the giro patrol has been 
tremendously increased by the installa- 

With such equipment it is possible for a 
warden or other executive to direct the 
activities of scattered fire-fighting crews 
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SERVICING SHORT CUTS 


P.A.A. spark plug tester 

I N DISCUSSING the maintenance of 
airplanes and engines at Pan Ameri- 
can Airways Brownsville base (“Thun- 
der Bird's Nest,” Aviation, February, 
1933) mention was made of a testing 
device which permitted rapid checking 
of spark plugs after overhaul. This 
device which was developed at Browns- 
ville has proven so successful that it 
has been adopted at Miami and other 
P.A.A. bases where spark plugs are 
removed from engines. Instead of the 
usual procedure of screwing plugs one 
by one into a test chamber, turning on 
high pressure air, then passing high 
tension current through them, the job 
is done at one operation. The plug to 
be tested is dropped head down into a 
socket in a sliding crosshead. Depres- 
sing a foot treadle automatically per- 
forms the following operations in order : 
(1) pushes the firing end of the plug 
upward into an air-tight pressure cham- 
ber (the pressure from the toggle ac- 
tion being sufficient to make an air- 
tight seal between the plug and the rim 
of the chamber) ; (2) after the chamber 
is sealed, admits air under 100 lb. per 
sq.in. pressure, and (3) after the air 
pressure has reached its maximum 

sion current to the terminals. A glass 
top in the pressure chamber permits the 
action of the plug to be observed by the 
operator. A small gage, also readily 
visible to the operator, indicates the 
actual chamber pressure at each shot. 
Removing the foot from the treadle 
withdraws the plug and resets the appa- 
ratus for the next test. 

With this device plugs may be tested 
very rapidly, as it is not necessary to 
take the time to screw each tightly into 




the compression chamber. All the neces- 
sary operations are accomplished with 
the simple motion of the foot treadle 
and the operator’s hands are left free 
to insert and remove the plugs. 


Propeller balancing stand 

O F INTEREST among equipment 
used at the Navy’s aircraft and en- 
gine overhaul base at Pensacola, Fla., 
is a propeller balancing stand and its 
auxiliary equipment. As with many 
stands of this type, it straddles a pit 
in the shop floor. To prevent damage 
to the accurately ground and hardened 
knife edges, two soft brass notched bars 
are arranged to receive the propeller 
mandrel. These members are supported 
on the pistons of small air cylinders 
(one on each side) which are controlled 

After the propeller is placed on the 
receiving arms, support can be trans- 
ferred to the balance ways by slowly 
releasing air from the cylinders. In 
this way the knife edges are protected 
against damage from accidental drop- 
ping of the propeller while it is being 
placed in the stand. 

Since it was impractical to mount the 
balancing stand in a small enclosed room 
(as is common practice in many airline 
maintenance shops) the balancing stand 
at Pensacola has been surrounded by a 
light pipe frame covered with cloth 
to form a sort of booth. A small work- 
bench has been built inside the en- 
closure, and propeller charts and other 
necessary data are framed and hung on 
the rear wall of the booth for ready 
reference. Propellers are handled to 
and from the balancing stand by means 


of a light I-beam jib crane pivoted to 
one of the shop pillars. The crane is 
swung, and the trolley is traversed by 
hand, but the lift is operated by com- 
pressed air. With this device any pro- 
peller can be handled by one man. 


K.L.M. wheel inspection 

F ROM time to time we have illus- 
trated in these columns a variety of 
jacks and other lifting devices used in 
the shops of American air lines for the 
maintenance and servicing of wheels 
and brakes. Through the courtesy of 
Dr. A. Plesman, Managing Director of 
the Royal Dutch Airlines, whose ships 
ply weekly the 8,000-mile route from 
Amsterdam to the tip of the Malay 
Peninsula, we are able to show how 

standing European shops. Four jacks 
with welded steel tube frames are used 
to raise the three engined Fokkers, one 
jack under each of the undercarriage 
attachment fittings on the lower lon- 
gerons. The jacks are of simple con- 

square-threaded screw held in vertical 
guides and operated by a nut in the 
center of a hand wheel of large diam- 

tachment of a cross axle and pair of 
small cast iron wheels to facilitate mov- 
ing the equipment about the shop. 
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THE BEYERS 9 LOG BOOK 


Aviation’s Card Index of New Equipment 


materials Abrasives, sandpaper 

Produced by a number of manufacturers of abrasives for 
distribution through retail and supply channels. 

N electrostatic method of depositing abrasive particles 
on glued paper or cloth backings is now being used 
by leading sandpaper makers. Improved uniformity of 
coating increases sanding and grinding efficiencies 30 to 40 
per cent. Available in all popular abrasives including 
garnet, aluminum oxide, silicon carbide. Backings and 
forms made up to users requirements. 

Aviation, September, 1933 


SHOP equipment Overhead trolley systems 

Bull Dog Electric Products Company, 

Detroit, Mich. 

T ROL-E-DUCT is a mobile trolley system to convey 
electric current to portable electric tools such as drills, 
screw drivers, buffs, lights, etc. Consists of standardized 
sections of steel duct enclosing insulated busbars to dis- 
tribute current. Made in three sizes for light, medium and 
heavy duty. Eliminates danger and confusion of multiple 
extension cords in shop or hangar. 

Aviation, September, 1933 


parts Bearings, ball 

The Norma-H off man Bearings Corporation, 

Stamford, Conn. 

T O satisfy a demand for extremely small ball bearings 
of the precision type the N-463 (4-in. bore, j-in. OD.), 
and the 4666 (ft-in. bore J-in. OD.) models have been 
added to the standard line. They are equipped with twelve 
and seventeen balls respectively (4-in. diani.). Useful 
for both rotating and oscillating loads in precision instru- 
ments, scales, relays, etc. 

Aviation, September. 1933 


radio Headset, receiving 

ll 'estern Electric Company, 

-Veto York, N. 1". 

M IDGET receivers with flexible rubber earpieces are 
now available for use with aircraft radio receivers. 
No headband is required, as the receiving units are sup- 
ported by the convolutions of the external ear. Five sizes 
are available from which any normal ear may be fitted 
without the necessity of making plaster casts. Weight com- 
plete with cord, 3 oz. (Std. headset, 14 oz.) 

Aviation, September, 1933 


shop equipment Paint spray gun 

The DcVitbiss Company, 

Toledo, Ohio 

T HE new MB type spray gun incorporates a number of 
improvements over older models. The air passages 
have been redesigned to give improved atomization, 
smoother covering and reduced wastage. Spray needle 
'dive now opeuited by air position under trigger control, 
making trigger action light to operator’s touch, reducing 
hand fatigue, etc. Can be applied to any spray system. 

Aviation, September, 1933 


SHOP equipment Goggles, welder’s 

7 he Linde Air Products Company, 

30 East 42nd Street, New York, A'. )\ 

O XWELD No. IS goggle, with new Type AA lens 
offered for improved protection and comfort to opera- 
tor. Canvas bakelite frames, non-inflammable, with in- 
sulated bows. Lenses flat ground and polished in light, 
medium and dark green shades, conform to all safety code 
requirements. 50 cm. diam. gives wide angle vision. 
Special frame adjustment permits quick change of lenses. 

Aviation, September, 1933 


SHOP equipment Regulator, welding 

The Alexander Milburn Company, 

1416-1428 W i est Baltimore Street, Baltimore, Md. 

M ICROMETER adjustment of welding gas pressures is 
the function of a new regulating valve. The usual 
main regulator key has a smaller, independently operated 
fine adjustment key recessed into it. A range of 0-5 lb. 
is covered by the fine adjustment beyond the setting given 
by the main key. Older model regulators may be changed 
over to new style by substitution of standard parts. 

Aviation, September, 1933 


MATERIALS InCOnel 

The International Mickle Company, lnc„ 

67 Wall Street, New York, N. Y. 

TNCONEL, a new nickle alloy, is being tested on a num- 
ber of planes for exhaust stacks and collector rings. 
Composition: nickle. 80 per cent; chromium, 14 per cent; 
iron, 6 per cent. It is not subject to carbon embrittlement 
and therefore annealing after welding is not necessary. 
Since carbon absorption is nil, a reducing flame is recom- 
mended for welding. 
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in refinery-sealed cans 


oAviation 
grades of 

KENDALL 

I,£ 30 HOUR " 

are available 


' I 'HESE refinery-sealed cans give a double ser- 
A vice to you. They protect the quality of 
Kendall Oil from the hazards of dirt or dust that 
so often play havoc with bulk oil . . . (and who 
can keep dust or dirt away from an airport?) 
And the cans provide a convenient “sealed pack- 
age" which can be stowed away in cockpit or 



cabin as an emergency supply of the exact grade 
of oil you need for your plane. The cans are 
easily opened by punching pouring holes in the 
top with a screw-driver. 

Of course, the real reason for always using 
Kendall is in the oil itself ... in that superior 
quality which has earned it its foremost place in 
the aviation industry. And the worst days of de- 
pression history never saw us compromise that 
quality by one iota. On the other hand, Kendall 
quality has always kept pace with motor improve- 
ments and today we believe it gives the highest 
lubrication efficiency of any motor oil. You will 
find Kendall at important airports throughout 
the country ... in refinery-sealed cans for your 
protection and convenience. 


KENDALL REFINING COMPANY 
BRADFORD, PA. 
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★ Modern Texaco tank trucks 
speed the refueling and lubrica- 
tion of planes at landing fields in 
every State. Air transport lines 
covering more than half the total 
commercial air mileage in the 
country are users of Texaco Prod- 
ucts. Texaco Aviation Gasoline, 

TEXACO 


Texaco Airplane Oils and Texaco 
Lubricants are available at prin- 
cipal airports everywhere. 

This service to the field, the 
quali ty of T exaco Products and the 
background of research and ex- 
perience in furthering the devel- 
opment of commercial flying has 


TEXAS COMPANY, 13! 



* TEXACO MARFAK 
AEROOIESEL FUEL * 


given Texaco a wide preference. 
Write The Texas Company. Ask 
aboutTexaco fuels and lubricants, 
and the Texaco Asphalt Products 
that pave the runways, the hangar 
floors and aprons of the country’s 
airports. 

Make this service your service. 


GREASE * TEXACO AIRPLANE 
LTION GASOLINE * TEXACO ( 
TEXACO ASPHALT PRODUCTS \ 
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The New Goodyear Hydraulic Airwheel Brake 



makes good on 


the big tri-motor Fords of 


JSSSBS. 


Anyo 


.. s; sssn z kits? 

gfa- *5 =- 




Los Angeles, California. 



WHEN YOU BUY A NEW SHIP SPECIFY GOODYEAR AIRWHEELS AND THE NEW GOODYEAR BRAKE 
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DOLLAR for DOLLAR 
MILE for MILE 



HERE'S THE FORMULA FOR COMPUTING 
BATTERY COSTS: 

Firs: cost iiinliilonnm'o Com! per 

Mil<-* »I service ” air mile 

Apply it to your own operation and you’ll see why 
Exides are the logical aviation battery. Figures 
from Army, Navy and commercial transport oper- 
ators give Exide engineers full data from which 


to develop and build batteries which give the most 
economical service under all flying conditions. 

Some batteries cost less than Exides. But Exides 
will give you the lowest cost per air mile— plus 
Exide dependability. 

Exide engineers are ready to work with your 
operating and maintenance man to reduce your 
battery costs. Write for complete information. 



£xi5e 

AIRCRAFT BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 

The World's Largest Manufacturers of Storage Batteries for Every Purpose 



SPEED WITH SAFETY 


Northrop multicellular all-metal 
construction is a vital companion to 
the super-speed performance of 
Northrop airplanes. 

This exclusive construction has 
been proven in oveT 6,000,000 
miles of actual service on 
TWA’s tra nscontinental 
night mail schedule — proven 


the strongest, longest lived, with 
maintenance virtually eliminated. 

Upon this record both TWA and 
Pan-American are now placing in 
service new Northrop Delta Trans- 
ports which offer a speed range of 
53 to 220 m.p.h. and cruise 
at 195 m.p.h. The North- 
rop Corp., Inglewood, Calif. 


16 AVIATION 

EXPERIENCE 

led $§19$ % to choose 
Western Electric 2 -way 
Radio Telephone 



Again T.W. A. selects Western Electric 2-way Radio Telephone — this time for its new Lockheed, Douglas and 
Northrop planes. G. T.W. A. knows Western Electric through long experience. Operating 4500 miles of Western 
Electric equipped airways— flying 725,000 radio miles per month — more than 4,000,000 miles in the first seven 
months of 1933 — T.W. A. makes over 14,000 scheduled radio contacts each month. In this service. Western 
Electric has proved dependable under all conditions. O, Western Electric is standard on over 90% of the 
nation’s airmail routes — convincing evidence that Western Electric leads in complete 2-way Radio Telephone 


Western Electric * 

Aviation Communication Systems 
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AT 1J1 M.P.H.! 
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tially minimized. ... It is the combination of “Club 
Car Comfort’’ with high performance, exceptional 
strength, large payload and operating economy 


which makes the Boeing 247 “tomorrow’s trans- 
port today!” Write for detailed specifications. . . . 
Boeing Airplane Company, Seattle, subsidiary of 
United Aircraft and Transport Corporation. 



BOEING has always built 

tomorrow's airplanes today ! 
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n practically 


every successful American world or 


transoceanic flight, from the days of 


the NC-4 


’to the present time. 


Roebling Control Cord has guided the 
ships to their destinations 



JOHN A. ROEBLING'S SONS C O M P A N T • T R E N TON • N J 



•* •* The supreme achievement in trans- 
portation — the new Douglas Airliner. 

Soon to go into service for TWA, it 
will offer more speed, more luxury, more 
economy — by a wide margin — than has ever 
been combined in an airplane before. 

It is truly the luxury liner of the Air- 
ways! Douglas Aircraft Company, Inc., Santa 
Monica, California. 


20 


AVIATION 
September, 1933 



830 


II. I*. TWIN WASPS FOR PERFORMANCE USE 



5KF bearings 



J.HERE was no doubt of 2BCS!F Perform- 
ance when the Pratt & Whitney Twin 
Wasp finished its 100-hour official tests. 
§SC§!F Bearings proved their stamina for 
the serious job of assuring safe and de- 
pendable air transportation. This 14- 
cylinder, geared and supercharged air- 
cooled aircraft engine, said to be the most 
powerful at present in production in this 
country , develops 8 3 0 H . P . at 2 400 R . P . M . 

For this exacting work nothing can take 
the place of certain reliability. SCSF Bear- 
ings have a dual role to fill . . . smooth, 
practically frictionless operation at all 
times, plus a reserve of ruggedness for 
many hours of continuous service. ffiDSIF 
Bearings come through without question 
because they insure results that logically 
make aCSF Performance Take Preference 
Over Price. 

SKF INDUSTRIES, Inc. 

40 East 34th Street, New York, N. Y. 
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PLAYING A KEY PART IN THE 
OPERATIONS OF PRACTICALLY 
ALL WELL KNOWN TRANSPORT 
COMPANIES 




WYMAN'GORDON 


G 


UARANTEED FORGINGS 

On the Airways today as on the r 
Highways for the last thirty years 
WORCESTER, MASS, and HARVEY, ILL. 
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Gen.BALBO'S 

ACHIEVEMENT 


equipped with t- 
Sperry Horizon. 


^Directlona/ GyroS- 


The world has been impressed 
by the manner in which Gen- 
eral Balbo's mighty fleet has 
flown the future air lanes of 
the Atlantic Ocean with such 
machine -like precision. The 
Sperry Company takes pride 
in the fact that their instru- 
ments once again have con- 
tributed to the success of a 
long distance ocean flight. 


SPERRY GYROSCOPE CO.M. 


BROOKLYN 


NEW YORK 
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BjoL PRO □ F of- 

BeI I a nca Dependability 


ALTHOUGH Bellonca Airplanes have 
constantly been improved year by year 

added in cabin arrangement and appoint- 
ments — the same design which has earned 

lots, has made possible such outstanding ac- 
complishments as the following: 



Capt. J. Erroll Boyd and Lt. 
Harry P. Conner. U. S. N. took 
off from Harbor Grace, New- 

Bellanca, October 10, 1930, at 
Scilly Isles, England. 


@ 



Clyde Pangborn and Hugh 
Herndon spanned the Atlantic 
from Floyd Bennett Field to 
Cardigan, Wales, in the Bel- 
lanca, “Miss Veedol.” 


Two months later, on October 
5^ 1931, these^two pilots flying 

flight across the Pacific— Sa^ 
mishiro Beach, Japan, to We- 
natchee, Washington — 4,486 
miles — completing a tour of the 



World's Long Distance Record 
established by Russell Board- 
man and John Polando, July 30, 
1931— Floyd Bennett Field to 
Istanbul, Turkey — 5,011 miles 
in the Bellanca, “Cape Cod.” 


Clarence Chamberlin and Levine 
startled the world on June 4, 
1927, when they landed their 
Bellanca — “Columbia" — at Eis- 
lehen, Germany — 3,911 miles 
from New York City. 


June 25, 1931— Sir Holger 
Hoiriis and Otto Hillig landed 
their Bellanca — “Liberty” — at 
Krefeld, Germany, after their 

Newfoundland. 



A LONE above a wind-tossed ocean — hundreds of miles beyond 
u sight of land — fighting sleep and exhaustion and grimly 
holding the ship to her course— there’s the place, these world- 
famous pilots will tell you, where Bellanca’s unfaltering de- 
pendability has won their everlasting respect. 

Seven times, Bellanca ships have spanned the Atlantic — once, 
the 4,500-mile crossing of the Pacific— the only time this feat 
has ever been accomplished. They have won every efficiency 
contest they have ever entered and have set endurance records 
that are still unexcelled— and many Bellancas flying today, have 
piled up mileage records which are almost unbelievable. 

What better evidence could be cited of Bellanca dependability — 
what more convincing testimony to the efficiency of Bellanca 
design and to her sturdy construction. 

Bellanca airplanes — the Pacemaker Senior, the Skyrocket 
Senior, and the Aircruiser — provide satisfying speeds within 
the limits of safety. 

BELLANCA AIRCRAFT CORP., NEW CASTLE, DEL. 

BELLANCA AIRCRAFT OF CANADA, LIMITED, MONTREAL 
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mand. After many years of development, in conjunction with the U. S. Navy, this new instrument 
is presented with several important advantages in addition to those commonly found in this 
type of engine-speed indicator. Comprising two units. ..a two-phase alternating current generator 
and an indicator of the induction disc type, this principle is entirely new in application and 
definitely eliminates the difficulties experienced with former instruments of this type. There are 
no brushes or moving contacts of any kind. No shock absorber or special mounting is required 
for the indicator. The hand, which is remarkably free from vibration, operates over a 350 degree 
of scale arc, thus providing an open scale not found in any other electric tachometer. Despite 
extreme conditions, accuracy is assured by Pioneer's method of compensation for temperature 
variation. Reliability is materially increased and maintenance reduced by the provision for radio 
shielding and operating the instrument without commutator, slip rings, or moving coils. The new 
Pioneer Tachometer, Type 639, is offered with the reputation and integrity of Pioneer to back it. 

PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY INCORPORATED 
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FIGHTING 
BOMBING 
OBSERVING or 


SCOUTING 


Air force leaders the world over have found 
the "CORSAIR" capable of meeting almost 
any requirement. The United States Navy has 
found them singularly fit for scouting and gun- 
nery observation, while foreign air forces use 
them in addition as light bombers and two seat 
fighters. This versatility has made the "COR- 
SAIR" invaluable to the force with which it is 
serving. 


CHANCE VOUGHT 
CORPORATION 


SUBSIDIARY OF UNITED AIRCRAFT 
AND TRANSPORT CORPORATION 
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BALL BEARING 
Progress 

The M-R-C organization . . . composed of three Pioneer 
Ball Bearing manufacturers, GURNEY, SRB and STROM 
. . . has contributed more advances in Ball Bearing manu- 
facturing processes . . . more developments for increasing 
hearing capacity . . . and more original bearing designs 
than any other manufacturer. This Progressive Leadership 
is evidenced by M-R-C’s participation in such epoch making 
aviation accomplishments as: — 

COLONEL LINDBERGH TO PARIS 
BYRD TO THE POLES 
POST & GATTY AROUND THE WORLD 
BOARDMAN & POLANDO TO TURKEY 
WILEY POST AROUND THE WORLD 
and scores of other notable achievements. 

This proof of Leadership is also quality proof. It is rea- 
too, why you should specify M-R-C Bearings for your 
■nautical equipment. Leadership engineering co-opera- 
is naturally available. 



GURNEY • SRB ■ STROM BALL BEARINGS 


Manufactured by 

Executive Offices: 

MARLIN-ROCKWELL 

Jamestown, N. Y. 

CORPORATION 
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Ylyers IN THESE 
2l COUNTRIES PAY 'XrIBUTE TO 

Waco Airplanes 


ENGLAND 

FRANCE 

HOLLAND 

AUSTRALIA 

CHINA 

PHILLIPINES 

BRITISH EAST AFRICA 


ALASKA 

CANADA 

MEXICO 

CUBA 

NICARAGUA 

HONDURAS 

GUATEMALA 


ECUADOR 

CHILE 

BRAZIL 

PARAGUAY 

ARGENTINA 

NEW ZEALAND 

SOUTH AFRICA 



WACO airplanes have long been America’s choice — now their fame is international and 
rightly so. They have won the world wide acclaim of commercial and government pilots 
and private owners because of their proved dependability, brilliant performance and matchless 
value. • Let us send you complete details and information. 


IN AIRCRAFT REGISTRATION 








RCA VICTOR . . . world’s largest manufacturers 
of radio communication systems 


The RCA trademark has long been the 
symbol of reliable radio equipment and 
communication. 

Today, the RCA Victor Company, Inc., 
offers the most efficient and economical 
equipment for aviation communication 
— light and compact transmitters and re- 
ceivers for planes, and as powerful equip- 
ment as may be required at the 
airports is now supplied by the 


same company which has taken the leader- 
ship in all the other branches of the Radio 
Industry. 

In addition to the fine line of standard 
radio receivers and transmitters specially 
designed for planes, RCA Victor is prepared 
to build any type equipment to order. 

Get full details from RCA Victor Com- 
pany, Inc., Aviation Radio Section, 
Camden, N.J..U.S. A. 



RCA Victor Co., Inc. 

Aviation Radio Section 


"Radio Headquarters" camden, n. j. 
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Contractors to the U. S. Army «» Navy «» U. S. Coast Guard 
MANUFACTURING PLANTS-DUNDALK, MARYLAND, U. S. A. 

Docking and Shipping Facilities to All Parts of the World 
Affiliated with GENERAL MOTORS CORPORATION 

GENERAL AVIATION MANUFACTURING CORPORATION 

Subsidiary of North American Avialion, Inc. 
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Out of a job P 

"Well, be of good cheer, for there positively is a way 
to get one. This book will help you,” says the author of : 

(Just published) 

The Technical Man 
Sells His Services 


by Edward Hurst, S. B. 
239 pages, S/ 2 x8, S2.00 



Ready in September — 

New Fourth Edition 

field for eighteen years, has again been fully revised and enlarged 
to bring in the newest developments in the design of internal 

Internal Combustion 


Engines 











FAFNIR BALI BEARINGS 
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Quicker 

and more 


Economical 

Aircraft Assembly with 
Hartshorn Tie Rods 



SQUARE SECTION TIE RODS 
can be adjusted with the wrench 
applied at any point along the 
rod. Tight corners are no longer 
troublesome. The flat faces per- 
mit making rods fast at intersec- 
tions. A glance along the rods 
shows up even the slightest tor- 
sional strain, so there’s no danger 
of twisted, weakened rods. 


STREAMLINE TIE RODS 
are light and strong. They 
offer little resistance to the 
wind, thereby increasing 
speed and reducing fuel 
consumption. 

Brace every ship you build or fly with 



See Our Exhibit at 
noth 102, Detroit, Mich. 


AIRCRAFT 
TIE RODS 


STEWART HARTSHORN CO. 
250 Fifth Avenue New York, N. Y. 



October Issue Closes 
Tuesday Sept. 19th 

Early receipt of copy and plates 
will enable us to serve you best — 
to furnish proofs in ample time so 
changes or correction may be 
made if desired. 

AVIATION 
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TAKE NO CHANCES 
WITH BROKEN GAS 
OR OIL LINES 
USE 

TITEFLEX 

The All-metal Flexible 
Hose and Tubing 



The modern airplane with its great power 
and high speed, heavy load capacity and 
wide cruising radius, must have gas and oil 
lines that can’t give or cause trouble — lines 
that won’t break or (ail — won't delay sched- 
ules, cause forced landings, or worse. 

THE FLEX is all-metal. It is flexible. Vi- 
bration does not affect it. It is not subject to 
deterioration. Rugged joints are set up tight — 
and stay tight. 

THE FLEX is not dependent on rubber or 
any composition for tightness — it is safe, 
dependable. Take no chances — use it. Do 
not accept substitutes. Ask for catalog 109. 

TITEFLEX METAL HOSE CO. 

500 Frelinghuysen Avenue 
Newark, N. J. 

Philadelphia, Chicago, Detroit, Cleveland, San Francisco 


i 


HAZARD 


KORoDLESS 


Sfam/eM. Steel 


CABLE 


Stainle 


(S of CO 


tack. 


manufactured to rigid U. S. Army and Navy 
specifications, approved by the Bureau of Aero- 
nautics of the Department of Commerce, used by 
the U.S. Government and commercial organiza- 
tions for transport planes, it has quickly assumed 
leadership in this exacting field of service. 


lazard Wire Rope Company have pio- 
d in the manufacture of Aircraft Cable, 
one of the first manufacturers to develop 
■ope made of 18% chromium and 8% 
alloy steel for Aircraft surface controls, 


other 


;k for prompt deliver 


Write today for complete informatioi 
requesting the free consultation of oi 
Engineering Department. 


HAZARD WIRE ROPE COMPANY 


yTmationJlywttn^^ 


230 PARK AVENUE, NEW YORK, N.Y. 
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REDUCE 

STRUCTURAL 

WEIGHT 

and increase payloads 

• 

INCREASE 

STRUCTURAL 

STRENGTH 

and attain faster 
schedules 

YOU CAN ACCOMPLISH 
BOTH PURPOSES WITH 

SUMMERILL 

TUBING 


The lligli Cost of Weight 

A recent number of UDYLITE NEWS 
states that in airplanes it is worth any- 



SUMMERILL 

TUBING COMPANY 

Bridgeport (Phila. Dist.), Pa. 


TUBING by SUMMERILL 




A NEW ISSUE OF 

STINSON 
PLANE TALK 


(September) 



Tells all about the 
STINSON "RELIANT" 

which is out-selling all 
two, four and six pas- 
senger cabin planes 
combined and other 
timely facts about new 
model and prices. 
Mailed free . . . postpaid 

STINSON AIRCRAFT CORPORATION 
Wayne, Michigan 
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MACHINERY 

MATERIAL 

PARTS 



Service Section 


EQUIPMENT 

ACCESSORIES 

SUPPLIES 


>»TITANIN-E* 

TITANINE INC. UNION, n. j. 

Com plete I n formation on 

B*A 30 

BALLOON AND AEROPLANE 

Transport Companies 
Cabin Ship Owners 
Builders 

We manufacture every 

UPHOLSTERY 

SEARCHLIGHT SECTION 

POSITION VACANT 

FABRICS & TAPES 

Rnnton Philadelphia 

'pubilSS: 



need for cabin seats, side 

POSITIONS WANTED 

wmmmi 

Wellington Sears Co. 

65 Worth St., New York City 

lUaiuJa. tda/fa^fioT!, 


AERONAUTICAL RADIO CO. 

ROOSEVELT FIELD • MINEOLA • N. V. 

The Laidlaw Co. 7 Inc. 

Aircraft Upholstery Dept 
New York 

Detroit Chicago St Louis Los Angeles 

FOR SALE 



I 

J-0-300 STEARMAN SPEEDMA1L. Time 4dU 

GAS TANK PADS 
FUSELAGE PADDING 
OIL RETAINERS 
ROCKER BOX LUBRICATORS 
CHANNEL STRIPS 
TABLE COVERS 
VIBRATION PADS 

Write for Catalogue and Sample l 
THE BOCTTH FELTCOMPANY.Inc. 

PHENIX CLEAR NITRATE DOPES 
""rirSira L ^SSlFT*p^°OCT8 co. 

fe ^. O, ¥.,^o 0, «osrcf.*- ASK 
4 

irood condition tbrouchout, only S3. 750. New 

tJpliSiil 

Iffi S° J?fw°^o5'H r S.«ind 1 -‘“ n AV, °- 

ilSiSISSISg 

AEROMARINE COMPASS 

Standard S. A t. Crwrplela Urn »l 

DimtnrJoni liutnimN - 

AEROMARINE INSTRUMENT OO.MNC. y 

V. . ,lpo 1 M far g • »nv J 

SPRINGS and SHOES 

AIR TRANSPORT EQUIPMENT CO.. INC. 

1 USE AIR EXPRESS FOR RUSH DELIVERIES 

ISTANAVO# 

AVIATION GASOLINE 
AVIATION ENGINE OIL 
ROCKER ARM GREASE 





Air Associates 

. . . offers the foreign buyer 

the very lowest prevailing prices on 
American parts, supplies, instruments and 
aviation material of every kind. 


4»sisk<»fK you <*nii 
Holy on 

Vcllumoid gankrtit stand the gaff 
of the hardest service— whether 
it he an epoch-making flight, or 
the daily service of a Transport 
Company. You can rely on 
Vcllumoid to make tight Oil, 
Gasoline, and Water connections 
whieh nitty tight. 

Ask your Jobber 

0l 0 

REPLACEMENT GASKET MATERIAL 

The Vcllumoid Co., Worcester, Mass. 
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TWO LOENING COMMUTERS ami one Eastman 




PACKARD DIESEL STINSON .JR. R CA, radio, 
ment. " Beautiful 'SindlTlon* New fabric. Finfshed 
retl and silver. New upholstering In red Spanish 
leather. $3,500. Sundorph. Cleveland Airport. 


4 PLACE BIRD. 135 he. licinlttful condition 

Bok 1^0 CI De l iron' , °M?chi!ran O ''‘ Con "" , “ r - P '° 
THREE NEW STANDARDS D35 J5a. Licensed. 
J. T. Fartfnef°Saratog'a Sig&. It'.T' 


WARNER FLEET. Excellent condition. New 
Mo!S?" re^liir y Pe had‘' maior "ove"r'h iSl" "m. 1.1 
? Alrp Air wheel, $, 000 Patrick Coo 


FOR IMMEDIATE SALE 


Four Stinson Tri-motors, 3 model T’s and 1 model U; eleven Kiniibirds, some of 
which hove been converted to the "E” type J6 300 engine. All ore offered at 
bargain prices subject to prior sale. Write us for prices on one or a number of 
the above planes. 

Write also lor complete list of JS and J6 engines and parts, used, shopworn and 
new. Carburetors, magnetos, generators, and large stock of surplus radio parts 


EASTERN AIR TRANSPORT, INC. 

401 Hurl Bid*.. ATLANTA, GA. 


FOR IMMEDIATE SAl.E 

165 Hp. Corn. Waco F 2 
210 Hp. Cont. Waco A 
210 Hp. Cont. Waco Cabin 
125 Hp. Warner Waco Mod. F 






PARACHUTES 


BUSINESS OPPORTUNITY 


TitV.'V''S ■ A t it V'iiBPS ', 3ST>' ' t ' '~«i 


Stinson Tri-Mote 


PCA-3 AUTOGIRO 


Jun.ot powered Pun U, it° of inun£ 
ments, brakes, hand inertia starter. 


• FOII SALE • 

SURPLUS AIRPLANES 




Hi ssosp 


c,, ; 


Curtiss-Wright Junior A|| IMtonob(e gHtn £onj 

’uSo!? nJ $SS$£“&t I • '“SALES* DIVISION 

SKStrSsvr 8 - - 1 northwest airways 

r ^ HENRY tL HAI'NDF.RR j ; 5, p #u | 


i I St'tf.sri 


cSdl^o'm 






5 Stinson Tri-motors powered 
by Lycoming Engines 

li.nl, ct informal. ,tn write Pennsyl 
a Airlines. Allegheny County 
ticipal Airport, Pittsburgh, Pa. 
ho number of extra Lycoming, 
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VISIT 

BERRY BROTHERS EXHIBIT 

in the Aviation Building 

THE CENTURY OF PROGRESS 


BERRY BROTHERS 
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craft and commercii 
and abroad. \ \ \ 
WRIGHT reliability 
the complete rang* 
tropical heat to the 
-j- are responsible l 
AIRCRAFT ENGINES 

the Wc 


j Contractors Uf the Governments Wt 


TOTRIGHT ENGINES ar J now operating in ,43 
fy countries throughout the world -pin 'military 
service and commercial /operations on a vast net- 
work of airlines. Passengers,' air mail and express 
are transported many millions/of miles each year, 
in WRIGHT-powered equipment. Over every conti- 
nent of the earth. j j j / j I j I j j 
WRIGHT "CYCLONES," power the majority of the latest 
types of high-speed transports and many advanced 
models of military aircraft. WRItJHT "WHIRLWINDS" 


have beeii s tap da ra\ p owerequipment for years 
die woIm^ 


leading airlines. CURTISS 
'famous types of military air- 
tports in the United States 


performance throughout 
‘"malic conditions — from 
cold of the Arctic Circle 
leadership of WRIGHT 
world. 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 



, DIVISION or CURTISS- WRIGHT I 
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BENDIX 

AIRPLANE WHEELS and BRAKES 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND, INDIANA 

(Subsidiary of Bendix Aviation Corporation) 





ECLIPSE 


is the universal answer 


i 


E clipse Aviation Starters and Generators have so long 
been relied upon by the leaders in aviation, that a listing 
of users becomes almost a roll-call of the industry. 

From the point of view of both passenger and pilot, the 
swift, sure engine starting provided by Eclipse equipment 
brings welcome reassurance ... at a time when both are 
keenly, critically alert. Its value is very great. 

ECLIPSE A V I AT I O N 
CORPORATION 

East Orange, New Jersey 
(Subsidiary of Betidix Aviation Corporation) 



ECLIPSE MANUFACTURES 

Hand Inertia Starters • Electric Inertia Starters • 
Direct Cranking Electric Starters • Hand Turning 
Gears • Air Injection Starters • Battery Charging 
Generators (voltage regulated) ‘Double Voltage Radio 
Generators (voltage regulated) • Radio Dynamotors • 
Engine Driven Radio Dynamotors (voltage regulated) 

• Engine Driven Alternators (constant speed) • Engine 
Driven Vacuum Pumps ( for Navigating Instruments) 

• Battery Booster Coils • Automatic Supercharger 
Regulators • Booster Magnetos • Euel Flowmeters 

• Superchargers • Automatic Pitch Propeller Hubs • 
Ice Overshoe Air Pumps • Flexible Metallic Tubing 

Detailed data gladly supplied upon request 




